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GIBBONS-GOTTIGNIES / 
Multi-Passage Kiln 386" | 


Duty:—Glost General SS Sa eaae A 





Earthenware. 


Fuel :—Electricity. fF () | | | 5 N | E 5 


Installed at:—Messrs. James 


Kent Limited, Longton, PASSAGE KILMS 


Stoke-on-Trent. 


GIBBONS BROTHERS LTD. 


DIBDALE WORKS DUDLEY WORCS 
Telephone. DUDLEY 3141 





irconium 


Our ‘“ZEDOX’ range of zirconium 
oxides are excellent opacifiers for glazes and 


enamels. They are extensively used for 


LG 
% 
¢, 


ceramic colour manufacture. 





4 ‘ZIRCOSIL’ zirconium silicates are economical 


opacifiers for white and coloured glazes. 
In bodies, ‘Zircosil’ improves strength and 
“ f thermal endurance ; it is the chief 


$7. 
9% aot . 
aiies constituent of low-loss zircon porcelains. 





There is a lively interest in the new applications 

of zircon and zirconium products. Our Technical 
Development Service will be glad to help you. 

By arrangement with the Titanium Alloy Manufacturing 
Division of the National Lead Company, New York, we are 


making under licence their range of TAM” products and represent 


them in Furope for zirconium metal and zirconium chemicals 


ASSOCIATED LEAD  w«anvra LIMITED 


ZIRCON DIVISION, 





CERAMICS 


Ceramic and Brick works managers have many uses _ for 


REFRACTORY CONCRETE 


REFRACTORY CONCRETE is Refractory aggregate bonded with Ciment Fondu high- 
alumina cement: is ready for use and of great strength and hardness in twenty four hours: can 
be used to reduce joints to a minimum: can be cast to any shape: requires no pre-firing: is 
stable under load up to 1,300 C.: has a melting point of about 1,450 C.: has no appreciable 
drying shrinkage or after-contraction: can be brought to working temperatures twenty-four 
hours after making: does not spall under widest sudden fluctuations of temperature: pre-cast 
blocks or special shapes can be made of practically any size or shape without distortion or 
cracking: uses old scrap firebrick to a very large extent: provides an ideal bond for setting firebricks. 


BISCUIT KILN 


GLOST KILN 
H. & R. Johnson Ltd 


Photograph by courtesy of Messrs. Lewton (Ttlertes) Ltd Photograph hy co 


BISCUIT KILN 


GLOST KILN 
of The Cauldon Tile Co. Ltd 


Photograph by courtesy of Richards Tiles Ltd Photograph by courte 


The wide variety of uses for Refractory Concrete include foundations, arches, doors, 
floors, wicket repairs, arch coverings, flues, flue linings, flue blocks, dampers, kiln 
car tops, kiln car superstructure, cover blocks, special shapes, brickwork mortar, 
general repairs and patching. 


Send for further details includ 


ae wish 
Concrete Rock-Hard within one day OND ing one of our Refractory Chart 


giving mixes for vartous pur pose 











LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.I Telephone: MAYFAIR 8546 
@ 3/1215 





in a 


BIG WAY 


In the light-weight Type MP DeVilbiss-Aerograph Spray Gun high- 
quality industrial spraying is brought down to its smallest compass. 
Girl Operators can use the MP gun with perfect results, and new air 
control and volume control features make for increased efficiency and 
speed. it can be fitted with either | oz. or 4 oz. cup for gravity feed, 
uses very litthe compressed air, and gives the most delicate grades of 
blending or shading, whether freehand or through stencils. Write for 
catalogue (Dept. 9A) or let one of our representatives show you how 
the MP gun, or others from the DeVilbiss‘Aerograph range, can 
help you to cut down costs and improve your finish. 


D E Vi LB | S § Sets the pace in spraying 
AEROGRAPH — 


The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26 
Felephone: Sydenham 6060 (8 lines) 
Branches and Showrooms: London, Birmingham, Bristol, Glasgow, Manchester 


Ee St 
3 4 “ite 
« 4 ? 
PRESSURE AIR if % 
FEED 
TRANSFORMER 
TANKS RANSFORMERS SPRAY 
GUNS 


MPRESSORS 
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EXPERIENCE 


‘The hands of the expert craftsman 
contribute no more to the 

making of fine pottery than do the 
years of experience embodied 

in a “Grafton’’ kiln 

Designed to allow convenient 
setuung of the most varied ware, 
Grafton”’ kilns give remarkably 
even heating and cooling 
Continuous types and 
emi-continuous bogie-hearth kilns 


and other types are built to 





customers’ requirements 
Write for full details 











The illustrations show 
typical “‘Grafton’”’ kilns 
with settings of (top 
fancies, (bottom left 
teaware, (bottom right 
earthenware. 


THE APPLIED HEAT COMPANY LIMITED 


ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS 


Telephone: Watford 6091 (6 lines lelegran and Cable (sratton Watford 
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Handling equipment 





Labour 





Storage 





Warming-up time 





ACTUAL COST OF FUEL 





ml 
A CLEAN BILL OF GAS N 


When you pay for gas, you pay for fuel, clean and simple. ‘There are no 
extras to take into account, no storage or handling costs, no stokers to 
be paid, little in the way of maintenance overheads. Gas is quick to 
heat, flexible in its application to the needs of the thousands of 
industrial and commercial users it serves and infinitely controllable all 
the way down from fierce heat to merest glimmer. Its calorific value is 
constant. ‘There is no anxiety about what the next delivery will be like 
(or whether it will arrive) because gas delivery is also constant, a stream 
of latent, reliable heat going right to the point where it is required. 
There are many instances in which the specialist advice of the gas 
industry could ensure better results for the money spent on fuel. 
Is yours one of them? 


“A 


What does ‘not knowing’ cost 7 


- HE COST of ‘not knowing’ about how NAME OF FIRM 
ps can serve you can only be measured 

by an expert, such as your Industrial Gas 

Enyineer. His services are free. To solve 

your problem, he can draw upon the ADDRESS 
resources of the whole Gas Industry 

through the Gas Council’s Industrial Gas 
Development Committee If you would 

like advice about gas, vet your secretary to 

fill in these details (or pin this advertise 

ment to your letter heading) and send t 


your Area Gas Board or to WE NEED HEAT FOR 
The Gas Council, 1, Grosvenor Place, London, S.W.1 
The Gas Industry makes the fullest use of the nation’s coal 


§9 
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ANESTY| 


MACHINES 





FOR 


CERAMIC 
PARTS 


MANESTY  Pelleting Presses are diameter. Output 
300.346 peo 


proving of considerable value in the minute 





Ceramics industry, where both the | 
ingle stroke and rotary models are 
being used. For the accurate produc- 
tion of parts such as_ insulators, 
insulating beads, ete., they cannot 
be excelled. Many models are avail- 
able, and full details will be sent on 
request. 

Twomachines are illustrated here: The 





materially strengthened D3A and the 
2C Pelleting Press. Both these models 
can be fitted with punches and dies 
for producing cored products, and 


machines to give top 





Sy, and bottom pres- 


sure are also avail- 


2 
a 





able. Variable speed 


drive can be fitted: 






overload releases are ing Press 

+ O ; for pellets 

5-14 May 5 standard on most up to Vy 
v diameter 

EARLS COURT & models, Output 55 


perminute 


OLYMPIA LONDON For further details 


SEE OUR EXHIBIT send for our fully 


STAND NO.F.1_ illustrated leaflets. 
OLYMPIA 


MANESTY MACHINES LTD 


DEPT. 51 SPEKE, LIVERPOOL. Telephone: Hunts Cross 1972 Telegrams MANeSTY, LIVERPOOL 19 
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MAMEN Tied 
iA at aN. 


STOKE ON: TRENT 48835. ‘6. 


Nos (34 
Te iECRAMS: KENMIL, STOKE. ONT TRENT 


~~~. @ 
A MANUFACTURERS . 
A MILLERS Nz 


D__ MERCHANTS _ 4 


ah 
\ 


. ANS 
ae Ss A\ m 
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BORAX AND LEAD FRITS 
OF ALL KINDS 


ALL TYPES OF GLAZES FOR THE 
CERAMIC TRADE 


TRADE GRINDERS AND SUPPLIERS 
OF ORES, MINERALS AND FILLERS, etc. 


WET AND DRY GRINDING OF MATERIALS 
UNDERTAKEN 


SUPPLIERS OF ALL MATERIALS FOR THE CERAMIC 
AND ALLIED TRADES 








Rover Car Factory, Solihull. High intensity lighting in a 


Tailored for the job 


The lighting of many processes is vital to the smooth 
and rapid flow of work and to the quality of the 
finished product. For example, poor lighting could 


make a spray tunnel into a bottle-neck each job 
taking a little too long, a little portion missed, a 
return to the spray line and so the whole produc- 
tion line marks time. Whatever form it takes, 
lighting not only helps to provide a satisfactory work- 
ing environment but is an active production tool 


good 


Fluorescent lighting is as good as daylight only 
more consistent. It is efficient; it is economical; and it 
is flexible. You can * tailor” it, 
the special requirements of productior 


easily and exactly, to 
at all stages 


body spray tunnel by fluorescent lamps ina x 








lazed enclosure. 


HOW TO GET MORE 
INFORMATION 
Your Electricity Board will be glad to 
advise you on how to use electricity to 
save time, 


greater advantage to 


money, and materials. The new Elec- 
tricity and Productivity series of books 
includes one on lighting * Lighting in 
Industry’. Copies can be obtained, 
price 9/- post free, from E.D.A., 
2 Savoy Hill, London, W.C.2, or from 


your Area Electricity Board. 


Electricity {r PRODUCTIVITY 


Issued by 


the British Electrical Development Association 
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ELEVATED TEMPERATURE 
FIRING CYCLES 


for 


SPECIALISED PRODUCTS 
and 


CERAMICS 


SINTERING 
POWDERS 
AND 
METALS 


PRODUCTS FOR 
RADAR, RADIO 
AND 
PROPULSION 
ENGINEERING 


are successfully obtained in 


BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T. Telephone: S.O.T. 87404 














EDITORIAL DIRECTOR: 


DR. W. F. COXON, 
M.Sc., F.R.LC., M.Inst.F. 


A monthly journal covering 
the whole ceramic field 
including pottery, glass, 
heavy clay, refractory and 


silicate industries. 


Published Monthly 
by 
ARROW PRESS LTD., 
157 Hagden Lane, 
Watford, Herts 


Price 2/6d. per copy. 
25/- per year, payable in 


advance, 


CERAMICS 


APRIL 1954 


FEATURE ARTICLES 


EDITORIA! 


OPAciFIERS— THEIR USE IN THE CERAMIC INDUS 
TRIES 


VERMICULITE INSULATION IN THE CERAMIC INDUS 
RIES, by T. Wathey 


THE DRYING OF TABLEWARE AND OTHER CERAMI( 
Goops BY THE JeT-DRYING METHOD, by W 
Hancock 


Pitzo-ELcecrric CeRAMICS, by R. H. Warring 


UNDERGLAZE PRINTING, by A. Durose 


MISCELLANEOUS 
GLASS IN PITTSBURGH SKYSCRAPER 
B.S. FOR INDUSTRIAL EYE-PROTECTORS 


BRITISH POTTERY MANAGERS AND OFFICIALS 
ANNUAL DINNER 


A SCALLOPING MACHINE 
New Civic CHINA FOR MANCHESTER 


REFRACTORIES AT MORGANS 


Copy and Blocks should be available 


to us by |4th of the preceding month 


They should be sent to: 
CERAMICS 
157 Hagden Lane, Watford, Herts 


Telephone: Gadebrook 2303/9 
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See the Borax 

Exhibit at the 
A.B.C.M. Stand, 
B.1.F., Birmingham 


Dehybor solves 
this odd equation 


Dehybor (Anhydrous Borax) gives you the 
same amount of Boric Oxide (B,0,) in two sacks 
as you now get from five containing ordinary 
(decahydrate) borax. You will save on handling, 
storage and fuel costs. 

Dehybor increases output per smelt and 
is well recommended in all fusion processes. 
Our Technical Department is ready to offer advice on 
vour special problem; a descriptive folder with full 


technical information is yours for the asking. 


20 mute TEAM |) ¢ || { 1} |) { 


BORAX CONSOLIDATED, LIMITED. krGis HOUSE. KING WILLIAMSTREFT. LONDON- F.C.4 


; a 
‘Pare La a 

Telephone: MINcine Lane 7333 2 hE 1 2 Fa Be ' ’ aa) a Bichicory 

Bxl-A 





> fap) 


ramics 


VOL. VI APRIL, 1954 








Management 


T= speech of Mr. G. Mountford, president of the British Pottery Managers 
and Officials Association, is reported on another page, and one cannot help 
feeling that the manager as such feels that he is not looked upon with the same 
recognition within the industry as either the worker through the Pottery Workers 
Society, or the manufacturer 
Many members of the Managers Association feel they ought to play an 
important and active part in joint consultation within the industry. It would 
appear that many managers do carry a chip on their shoulders. In the potteries 
as such the precise point where managers’ responsibilities end and where 
directors’ responsibilities begin is very difficult to determine 


So many directors of pottery concerns are, in effect, managers, and in the 
larger potteries the manager has responsibilities far and away in excess of those 
of a director in a smaller concern. The difficulty is that so many directors are 
themselves managers—not all directors were born with a silver spoon in thei 
mouths. Yet in reading Mr. Mountford’s speech one gleans that this schism 
between directors and management is to a large extent being closed. He admits 
that in many directorates management has received the greatest possible en 
couragement and he states the obvious deduction, namely that it is upon the 
shoulders of management to see that the greater confidence shown to them | 
reflected in greater efficiency. 

He also stressed again something which has been repeated over and over 
again in this journal—namely, the vital contribution which has been made by 
the North Staffordshire Technical College to the whole of the pottery industry 
and to management in particular 


Recently, Sir Frederick Handley-Page speaking, on education and industry 
favoured the “sandwich” course of instruction whereby a young man begins his 
engineering training with twelve months in a factory, then two years in the 
technical college or university, each of which is separated by a year at an 
approved factory, and at the end of his second year of academic study he takes 
his degree examination. However, he would not be qualified until the end of 
his further year in a factory. It was Sir Frederick’s suggestion that this would 
produce a better balanced individual who would not be lost in the gulf between 
theory and practice. 

The important thing is that in the North Staffordshire Technical College 
pottery managers have taken advantage of the idea behind this sandwich scheme 
for many years. 

at) 
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Opacifiers—Their Use in the 
Ceramic Industries 


(SPECIALLY CONTRIBUTED) 


( PACIFICATION of glazes and 
enamels has now been practiced 
in the ceramic industries for a very 
long time. Much early pottery was 
made from clays which burned to a 
red buff colour. To enhance its 
appearance such ware was. often 
covered with an opaque white glaze. 
This was usually decorated with on- 
glaze colours, as in the examples of 
English Delft ware to be seen in our 
museums 
When the white burning, clays were 
found in Devon and Cornwall the way 
was open for the manufacture of ware 
which could be covered with a clear 
glaze and Wedgwood’s Queen’s Ware 
was an early example of the white 
pottery with which the English pot- 
teries swept the Continental and over- 
sea markets in the eighteenth century 
Nowadays there is still demand 
for opaque glazes and enamels for 
pottery made from cheaper clays such 
as buff wall tiles, sanitary fireclay 
ware and, of course, for enamelling 
on sheet and cast-iron, where it is 
essential to mask the colour of the 
underlying, metal. 


Or 


a 


Mechanism of Opacification 

Where light passes through a sub 
stance like glass the latter appears 
transparent and, if some of the com- 
ponents of the incident white light are 
absorbed the transmitted light may be 
coloured. On the other hand if all 
the light is absorbed, or if it is reflec- 
ted or scattered, the body may appear 
opaque. The half-way stage jis when 
some of the light is scattered and some 
transmitted, when one obtains, for 
example, a semi-opaque or opalescent 


glass. 
In order that the light shall be 
scattered on entering the’ surface 


layers of a glaze or enamel it must be 
reflected and refracted by solid par- 
ticles. In order that refraction and 


60 


reflection may occur the refractive 
index of these particles must differ 
from that the glassy material form- 
ing the glaze or enamel in which they 
are suspended. It does not matter 
whether the value of the refractive 
index js higher or lower than that of 
the glassy matrix as long as it Is 
different. 

Table I gives values of the refrac- 
tive indices of some opacifiers, com- 
pared with that of the glassy material 
with which they are usually associated. 


Taare | 

Refractive 
index 

Enamel glasses 1:50-1°55 
Tin oxide 2:04 

Zirconium oxide 2:13-2°20 
| je | anatase 2°52 
itanium oxide \ rutile 4-76 
Sodium fluoride 1°33 
Calcium fluoride 1°44 

Calcium phosphate 158-162 
Arsenic oxide 1°73 
Lead arsenate 2°14 
Zinc sulphite 2°37 
Zinc spinel 1:90 
Antimony oxide 2:09 
Cryolite 1:34 
Zircon ZiOu.SiO 1°85 
Sod. zirconate NavO.ZrO 1:90 

Sod. zirconium silicate 
NavO.ZrO2.SiO»v 72 
Sod. zirconium silicate 

NavO0..ZrO.ZsiO 1°65 
Cerium Oxide CeO 1:90 


It will be seen that substances like 
the fluorides have refractive indices 
less than that of the glass, while the 
others such as tin, zirconium, and 
antimony oxides have higher values. 

Incidentally, the values of the re 
fractive indices are usually determined 
by immersion in liquids until the sus- 
pended particles apparently disappear. 
In that condition the refractive index 
of the liquid is equal to that of the 
suspended solid. The value can then 





be obtained by determining the refrac- 
tive index of the liquid with a refract- 
ometer. 


Choice of an Opacifier 


The effectiveness of an opacifier 
depends on other things than the mag- 
nitude of its refractive index, and the 
practical considerations underlying the 
choice of one for a _ particular job 
include: 

(a) The price. 

(b) The solubility of the material in 
the glaze or enamel, which in 
turn determines the amount re- 
quired for opacification. 

(c) The effect of it on the melting 
point and other physical proper- 
ties of the glaze or enamel. 

(d) The effect on colours which it 
may be necessary to use. 

(e) The question of toxicity if cook- 
ing utensils are involved. 

Let us consider these factors in 
more detail. Probably the most used 
opacifiers are tin oxide, titania and 
zirconia. Cerium oxide has also been 
proposed, but its price is too high to 
encourage its widespread use. The 
price of tin oxide has fluctuated widely 
in recent years so that zirconia, 
though less effective, was used to some 
extent as a substitute in high-tempera- 
ture glazes for sanitary ware. For 
lower temperatures, such as those used 
in vitreous enamelling, the cheaper 
titania is widely used. 

Solubility in the glaze or enamel ts 
important since the opacifier may be 
the most expensive single component 
It then becomes cheaper to modify 
the glaze than to use more of the 
opacifying agent. Thus, by altering the 
glaze composition it may be possible 
to use only 3-4 per cent. of tin oxide, 
whereas with another composition it 
might require up to 10° per cent. 
Similarly, while some opacifiers like 
titania can be fritted, it is very waste- 
ful to do this with others where the 
high temperature of fritting may cause 
chemical reactions, or volatilisation of 
the opacifying substance. 

Opacifiers act as refractory sub 
stances in many cases, and increase 
the maturing point of the glaze if 
added in too large amounts. The 
result may be crawling of the glaze or 
enamel, or possibly a rough, dull 
surface. 

Ihe question of firing temperature 


CERAMICS 


also affects the stability of the opaci- 
fier. While it is possible to use many 
opacifiers at the comparatively low 
temperatures employed in enamelling, 
there is only a limited number, e.g., 
tin oxide, zirconia and ceria which 
will stand the higher temperatures 
required for firing sanitary ware. 

Again, other considerations like acid 
resistance and resistance to crazing, 
have to be considered Thus, while 
zirconia is an effective opacifier for 
enamels jt js not acid resisting, and 
consequently titania is preferred for 
these enamels. 

Where colours are to be added to 
the glaze or enamel it ts important 
that chemical interaction should not 
occur with the opacifier, or the result 
may be useless. Tin oxide cannot be 
used as the opacifier where chromium 
green colours are to be used as the 
result is the formation of chrome-tin 
pink. In such cases other opacifiers 
must be used. Similarly, in general, 
antimony oxide is unsuitable for use 
in lead-containing enamels since the 
result is the formation of lead anti- 
monate—a bright yellow substance 

Lastly, where cooking vessels and 
similar articles are to be glazed or 
enamelled it may be undesjrable to 
use Opacifiers which may give rise to 
toxic compounds in contact with acids 
and fruit juices. Antimony compounds 
are not used for enamelled cooking, 
ware for this reason 


Types of Opacification 


There are the following main 
methods of producing opacification 

(a) The addition of some substance 
which remains undissolved in 
the glaze or enamel. Examples 
of this are the use of tin oxide 
for Opaque whites, and chrome 
oxide for opaque greens. Most 
of the other opacifiers fall into 
this category. 
Ihe use of materials which while 
giving clear frits, recrystallise on 
reheating, causing opacity 
Titania, and to a Jesser extent 
zirconia, are examples of this 
class. 
The formation of two immiscible 
layers jin the molten glaze or 
enamel. Certain’ lime—borate 
glazes can show this effect, and 
certain enamels containing cal 
cium phosphate 
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It is no uncommon thing for more 
than one opacifier to be added to an 
enamel Thus, fluorides are often 
added to antimony and titania opaci- 
fied enamels 
Examination of Fired Enamels and 

Glazes 

What happens to opacifiers in the 
glaze or enamel is not always fully 
known Thus, A I Andrews 
(“Enamels Champaign, Ilinois, 1935, 
p. 49) reviews the evidence collected to 


that date as a result of examinations 
of fired enamels (including X-ray 
data). With fluorides opacity seems 


to be identified with the separation of 
sodium and calcium fluorides as well 
is fine gas bubbles. Tin and antimony 
oxides remain as the oxides, though 
the latter 1s Sb-O;, and 
hence oxidising, conditions are essen 
tial in fritting this material, and the 
presence of sodium nitrate in the 
batch js a help. Sodium antimonate 
ilso produces Sb-O.. Zirconia in the 
presence of fluoride produces a com 
pound which is neither pure zirconia 
nor zircon Titania remains as 
titania, the crystalline forms, whether 
inatase or rutile, being important 


present as 


Effect of Glaze or Enamel Composition 

It has been stated in the earlier part 
of this article that the composition of 
the glaze or enamel can alfect the 
opacity developed by given opacifiers 
Several writers have investigated this 


point. The effect of the opacifier on 
the glaze or enamel itself is also 
important 

Thus, ¢ I. Kinzie and (¢ H 


studied the effect of con 
leadless glazes on the use 
Alumina 
was necessary zirconia 
became very soluble in the glaze and 
the opacity impaired A mini 
mum of 65 per cent. was necessary, 
and above I4 per cent. glazes tend to 
crystallise. While alkali oxides tend to 
dissolve zirconia, up to 10 per cent. of 
(NakK»)O jin glazes and 15 per cent. in 
enamels was without much effect on 
opacity Alkaline earth oxides such 
aS CaO and BaO helped opacity and 
finish: amounts in the region of 5 per 
cent. were sufficient. Zine oxide in a 
similar amount was also. beneficial 
Silica should be kept low, and while 
BO; somewhat reduces Opacity, it 1s 


Commons 
stituents of 
of zirconia as an opacifier. 

otherwise the 


Was 


a good flux. Too great an amount 
may lead to crawling unless a little 
fluorspar is present. The firing tem- 
perature must, of course, be controlled 


properly for the best results. 


R. R. Daniels’ found much the 
same results, and recommended a 
glaze for zircon-——opacified sanitary 
ware maturing at Orton Cone I1 as 
follows 
0-152 KO 
0-048 NaoO | 
0400 3-0) 

4 CaO (33 ALO 00 SiO 

0-28 ZrO 


0-150 MgO 


0-100 BaO | 
0-150 ZnO 


Other zircon opacified glazes matur- 
ing at Orton Cone 04 have been des- 
cribed by R. R. Danielson and D. V 


van Gordon These were based on 
three frits 

Frit { B ( 
Flint 28'6 22°53 233 
Felspar Le) feo wae 
Borax crystals 14°3 13-9 13-8 
Whiting 16°7 13:0 21:8 
Barium carbonate 79 75 109 
Zine oxide 79 6°) 
Iremoline talc 1-9 yd 2°4 
Fiuorspat 3-0 
Kaolin tte 4-0 

The glazes were: 
ZnO 

Bright Bright ZnO free 

No. | No matte matt 
Frit A 100 
Frit B 100 100 
Frit ¢ 100 
Clay 13-0 11-4 6°7 ; a 
Flint 10-2 46 
Ultrox 
(Z1Si0; 
opacifier) 12°5 11:8 11°8 12°5 


W. H. Earhart’ has studied the use 
of phosphates as opacifiers jn leadless 
glazes maturing at Cone I1 fired on a 
60-hour schedule in a tunnel kiln. One 
glaze was a low alkali type and the 
other had as high alkali as is normally 


used. The first glaze was 
0) 15 NaKkO | , 
0 35 ZnO 0°35 ALO; | 6 1 30 
O10 MgO 
and the other 
0:28 KNaO 
0°42 CaO 0:34 ALO; 2:8 SiO 


0:20 ZnO | 
010 MgO 
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BRUSHING MACHINES 


8 ROLLER FLAT WARE BRUSHING MACHINE 


Using this machine with back-stamping 
conveyor, 24,000 biscuit saucers and 
plates of all sizes can be brushed and 
stamped per day by a team of three 
unskilled operatives. The machine has 


been proved on a wide variety 





of shapes and bodies to give 
high quality brushing and 
unique facilities for high 


Outputs 





Roller Flat Ware 
Brushing Machi 


Prov. Pat. 7270/5 


“SERVICE” DOUBLE 
BRUSHING MACHINE 


This machine, with patented 
adjustable floating top spindle, 
gives high speed brushing for 
all shapes of soups and fruits, 


and smaller runs of flat ware 


Flow Production achieved with these machines 
eliminates multiple handling of ware, gives greater 
outputs with unskilled labour, and saves warehouse 
space, eliminating the danger of bottlenecks in this 


vital department. 


For further details contact 


SERVICE (ENGINEERS) LTD 


LEEK NEW ROAD, COBRIDGE, STOKE-ON-TRENT, ENGLAND. Tel. 5396 
63 
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The following phosphates were 
added as opacifiers in amounts of 4 
per cent. in each case to each glaze: 
tricalcium phosphate, calcium pyro- 
phosphate, magnesium phosphate, zinc 
phosphate, aluminium phosphate and 
lead phosphate. 

All were good in the first glaze 
except aluminium phosphate, which 
made the surface rough and immature. 
All were satisfactory in the high alkali 
glaze except lead phosphate which 
gave opalescence at 4 per cent. addi- 
tion. It was claimed that calcium 
pyrophosphate gave results as good as 
tin oxide jn a commercial glaze. In 
commercial raw lead, fritted lead, and 
fritted leadless glazes maturing at 
Cones 2-6, however, no opacification 
was Obtained with tricalcium  phos- 
phate and calcium pyrophosphate. 

The composition of these commer- 
cial glazes was not known. It was 
assumed that chemical interaction and 
solution of the calcium compounds 
occurred. 

Where tin oxide is used in sanitary 
glazes much the same considerations 
apply as to zirconia and zircon. High 
alkalis in the glaze increase the solu- 
bility due to formation of stannates. 
This can be improved by replacing 
some of the alkali with calcium oxide 
and also by zinc and barium oxides. 
High BOs greatly increases solubility 
and the tin oxide may separate in 
blobs on cooling. 

Silica also increases solubility and, 
in higher amounts, also increases the 
maturing point of the glaze. Addition 
of fluorides can help the opacity. A 
typical opaque glaze of the earthen- 
ware type containing, about 5 per cent. 
of tin oxide and a similar amount of 
fluorspar is as follows: 


0-32 PhO 75 S10 

Ol KeO 04 BO 
0:33 AL 

0-2 NavxO AlOs © 6.478 | 

038 CaO 0-063 SnO 


Ihe conventional sanitary fireclay 
glaze is usually opacified with tin 
oxide, e.g. : 

06 CaO 


0-2 (NaKpO 
02 ZnO ’ 


0-55 AhLOs.3:0 SiO 


Effect of Opacifier on Properties of 
Glaze or Enamel 

Ihe effect of the opacifier on other 

properties of the glaze or enamel has 

received some study. J. W. Hepple- 





white’ studied the effect of zirconia 
and titania on a glaze for semi-vitreous 
dinner ware. The glaze formula was: 
0-081 KeO 
0-101 NavO 
0457 CaO 
0250 PbO 
0°13 ZnO 
and it was found that 4 per cent. of 
zirconia and 2 per cent. of titania both 
increased crazing resistance. A similar 
result was found when ceria CeO was 
used in earthenware glazes of various 
types by B. W. Merwin.” The price 
of ceria has, however, discouraged 
its commercial uses. C. H. Commons 
also found that zirconium opacifiers 
increased crazing, resistance. 

The effect of the opacifier on the 
fluidity of the glaze is important in its 
influence on the possible incidence of 
crawling. Opacifiers tend to decrease 
glaze fluidity. J. R. Bean’ studied the 
effect of opacifiers in the fluidity of 
molten glazes. He found that tin oxide 
gave a more fluid glaze than one con- 
taining zirconia. C. H. Commons 
(loc. cit.) found that small amounts of 
zircon might increase fluidity, but 
larger ones decreased it. The same 
author found that zirconium-opacified 
glazes had increased resistance to 
abrasion. 


2°571 SiOz 


. 
0°27 ALOs 9.310 BO; 


Grain Size 
The grain size of the opacifier 1s, 
of course, of importance. Provided the 
solubility of the material does not 
increase unduly in grinding it can be 
shown that a maximum opacification 
is Obtained for a grain size of 0-4 
where 4 is the wavelength of light. For 
visible light this is of the order of 
O:25u (#- 10 m.m.). This is finer 
than can normally be obtained by 
grinding, but it may be found in these 
cases where opacification occurs by 
crystallisation (cf. J. M. Stevels’). 
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Vermiculite Insulation in the 
Ceramic Industry 


by T. WATHEY 


N the issue of Ceramics for January 

1951, the uses of vermiculite were 
reviewed in an article by W. B. 
Dodgson, A.M.I.B.E. Mention was 
made of the possibilities of the 
material as an insulant in kilns and 
furnaces, and of its uses in building 
construction in general. Since that 
date considerable development work 
has been carried out in every field of 
vermiculite use, and certain informa- 
tion which has now become available 
would appear to be of interest to the 
ceramic industry as a whole. 


The Material 

Vermiculite is a member of the 
mica family which in its natural state 
is characterised by its’ laminated 
structure and golden lustre. Exten- 
sive deposits of the mineral occur in 
various paris of the world, but it is 
generally conceded that the cleanest 
and most uniform supplies are drawn 
from South Africa. 

As mined, the raw material in its 
flaky state weighs approximately 50 


lb. per cu. ft., and processing entails 
grading to size, followed by heat treat 
ment. The latter brings about a 
condition known as _— exfoliation, 
which is accomplished by subjecting 
the raw, graded vermiculite to a tem- 
perature of the order of 900° C. in 
a shaft kiln of special design. Sudden 
application of heat to raw vermiculite 
causes moisture entrapped in_ the 
flakes to turn to and the 
internal pressure thus generated brings 
about the exfoliation, ur expansion, 
already mentioned 

Exfoliation is Ixteral expansion of 
the flakes of vermiculite into shapes 
which are roughly cubical, and, after 
processing, the material occupies from 
sixteer to twenty times its original 
bulk, with a weight of 34-84 Ib./cu 
ft., according to grade. It is the low 
weight to bulk ratio of treated verm: 
culite—among other properties 
which has led to its widespread use 
as a sound and _ heat insulation 
material So much so, that today 
large quantities of the material are 
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marketed for use 
an ingredient of cement-bonded insu- 
lating concretes, bricks and blocks 

A later development lies in the pre- 
paration of vermiculite, refractory 
aygregates, certain suspensory agents 
and Ciment Fondu, or other bonding 
material in “dry mix” form. This 1s 
supplied to users in paper sacks, 
needing only the addition of 
to produce an insulating concrete. The 
proportioning of verm|- 
demand care. Over 
compression of the 
vermiculite content, thereby reducing 
its insulating properties; while hap 
hazard proportioning gives variations 
in density and, it follows, indifferent 
results. “Dry mix,” however, makes 
good use of vermiculite by ensuring 
that correctly materials 
are placed to the best advantage 


as loose fill, and as 


wale 


and 
concrete 
Causes 


mixing 
culite 
mix 'nhy 


compounded 


The Ceramic Field 
Although vermiculite ts 
general building construction as loose 
fill in cavity walls and as roof screed, 
its efficient use as mass insulation in 
the ceramic industry demands the 
addition of bonding materials if settle 
ment and consequent reduction of its 
insulating properties are to be avoided 
In this connection, where working 
temperatures of up to 650° ¢ are 
concerned, Portland cement gives 


used in 





























satisfactory results. Beyond this tem 
perature, however, it is reccommended 
that an aluminous cement such as 
Ciment Fondu be used 

Exfoliated vermiculite 1s stable to 
1,100° C. and this has led certain 
retractorers to produce — insulating 
bricks with vermiculite as a main 
ingreaient. The melting point of the 
material is approximately 1,350” (¢ 
and the maximum temperature in 
service of unprotected vermiculite 
bricks and blocks should not, there- 
fore, exceed 1,100 (¢ Such bricks 
and blocks find many applications in 
furnace and kiln construction, both in 
the backing of refractories—-hot face 
and otherwise—and, wihin limits, 
when coated with certain well-tried 
relractory washes, as lightweight, hot- 
face insulating refractories From 
the manufacturing point of view, an 
advantage of vermiculite concrete lies 
in the fact that the material lends 
itself to economical production of 
such difficult sizes and 
would ba almost tmpossible 
certain other insulating materials. 

Iurning trom the general to the 
particular, it is of interest to review 
in brief some recent applications of 
vermiculite insulating compounds to 
boilers and kilns 

Boilers. Following insulation with 
pre-mixed vermiculite insulating com 
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A = VERMICULITE INSULATING COMPOUNO 
"By = REFACTORY BATTS SUPPORTED BY 
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VERMICULII 


Mix Ult 


compress. 
streneth 
Cement 


Vermiculite 
(by volume) 


Lh. per 


Sq. in < 


YO) 
120 
140 
205 
205 
440) 


pound 3 in. thick, a Lancashire bolle: 
showed savings of I8 tons of coal per 
month. The cost of applying the 
vermiculite insulating compound 
materials plus labour—-was paid for 
by one month’s savings. 

A similar application to a coal-fired 
boiler at another works, is reported to 
have solved the provlem of steam heat- 
ing a newly erec-ed dryer without pur- 
chasing and erecting a further heating 
unit There were also considerable 
savings in fuel consumption. 

Boilers are often insulated 
working, thus eliminating loss of 
production. Means are provided in 
the insulation whereby boiler inspec- 
tions can be carried out by lifting 
away a_ section of the insulating 
cover 


Brick and Roofing Tile Kilns. 
intermittent tile-kiln, which was 
recently covered over the arch with 
a 3 in. layer of suitably-compounded 
vermiculite concrete supplied in “dry- 
mix’* form-—water being added on site 

was reported by its operator to have 
“paid for itself on the first firing in 
the saving of time and fuel.” 

In the case of a group of rectangu 
lar downdraught kilns, each having 
a capacity of 200,000 roofing tiles, a 
3 in. layer of vermiculite concrete Over 
the arches gave the following results 


1. Fuel consumption was 
by $ cwt. per 1,000 tiles 


while 


An 


reduced 


2. Although extra time was needed 
in cooling, over-all burning time 
was reduced by one day, thereby 
making possible an extra “burn” 
per kiln per annum. 

An estimate of savings, taking into 


con- 
and 


consideration the reduced fuel 
sumption, plus the extra “burn” 


Density 
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it 
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CONCRETES 


Thermal conductivity A 


In B.Thl 


/ 
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hou 


‘Yq 


diffe rCrn«ce 


the reduction in the quantity of ashes 
needing removal, is given as £500 per 
kiln per annurn 


Continuous Kilns Considerable 
savings in fuel costs are made possible 
by the application of 3 in. of vermicu 
lite concrete to arch crowns and 
under-floors. In one case, the material 
was used as under-floor insulation in 
order to prevent combustion in a 
coal seam, which was found to under 
lie the site Hoffmann kiln 
depth of some twenty feet 
apart from the value such 
tion in coal-measure the 
economies made possible by its 
will readily be realised by anyone who 
has seen the depth to which heat will 
penetrate beneath kilns of this type 

A Hotlmann kiln which fully 
insulated with suitable vermiculite 
concrete now approaching com 
pletion, and reports on performance 
will be published when available 


Tunnel Kilns Ihe 
culite concrete has proved 
advantage in kilns of this type 
used in under-floor and arch 
tion, and “fill” in hollow. walls, 
striking economies have resulted. The 
material has also been successfully 
used in the building of insulated kiln 
car decks for the purpose of keeping 
the temperature of chassis and wheels 
at a safe level and, of course, for fuel 
conservation in general 

Car decks are best built 
two grades of vermiculite compound 
The core should be of a highly insu 
lating nature, with an outer casing of 
load-bearing vermiculite concrete 
strengthened by addition the mix 
of pre-determined quantities of 
selected and graded refractory 
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yates, and suspensory agents. Such 
car decks are cast in situ. from 
dry mix” materials as previously 
described. 

The table below compares tempera- 
tures on the decks of tunnel kiln cars 
built of the materials stated. Tempera- 
tures given are calculated from 
Bullers Ring shrinkage measurements 

rings being placed on each deck 
(Fig. 1). 

A new development in kiln usage 
and car setting, lies in the placing of 
vermiculite concrete slabs as an 
insulating platform at a point 8 in. or 
9 in. above the main-deck surface as 
shown at Fig. | (c). Such a platform 
combined with suitable positioning of 
burners, enables the successful firing of 
glost and decorated ware on the same 
car. At one works where the method 
has been adopted, the temperature 
below the vermiculite platform at (d) 
is of the order of 850° C., while above 
it at (c) 1,050° C. is reached. This can 
be of advantage where for any reason 
it is desired, temporarily or perma- 
nently, to turn a tunnel kiln over to 
two-purpose use 


Refractory Washes 


When vermiculite concrete is in use 
where temperatures upwards of 1,000 
C. prevail, length of service is found 
to be greatly increased by application 
of a refractory wash to surfaces 
exposed to flame and/or gas flow. 

On factories recently visited 
‘Brickseal Bond” was in use for this 
purpose. This wash is air setting, and 
is manufactured in powder form. It 
is mixed with water to make a thin 
slurry, and it is best applied by brush 
to the surface when setting and sur 
face coating blocks and bricks of 
vermiculite concrete, and refractory 
materials in general The brush 
method ensures deep penetration into 
bricks and blocks before a_ surface 
coating is formed, thus giving an 
efficient key, and making possible the 
use of thin joints 


Coating of vermiculite concrete 
with the slurry seals surface pores 
and thereby gives a higher duty face 
than would be obtainable without its 
use. Such a sealed surface, it 1s stated, 
is impervious to penetration by flame 
or gas. It 1s also extremely resistant 
to abrasion. 

Two thin coats of “Brickseal Bond” 
are claimed to be more efficient than 
a Single thicker layer, and a_ brush 
over beween firings has been found 
to add considerably to the life of 
vermiculite-concrete car decks. 


Fireplace Construciion 

It is of interest to note that use of 
vermiculite concrete has reached the 
domestic tiled fireplace. It is now 
being used in situ, and in block form 
during installation, while the “Glo- 
fire’ coal-saver, a refractory block 
with vermiculite base, 1s _ finding 


increasing use 

In the manufac-ure of slabbed-tile 
fireplaces, experiments have — been 
made to discover how best to use a 
vermiculite aggregate. It would 
appear that an advantage lies in the 
powerful adhesion between tiles and 


Ciment Fondu/ vermiculite concrete 
after slabbing. It is difficult to remove 
a tile from a properly-mixed vermi- 
culite concrete, without also bringing 
away a portion of the slab. Com- 
parisons prove that, as a rule, adhe- 
sion between standard slabbing 
concrete and tiles is less effective. 

The use of vermiculite aggregate as 
a fireplace slabbing material would 
greatly reduce the weight of the 
finished article. Investigations show 
that finished weight could be lowered 
by approximately one-third—-a reduc- 
tion which could bring about con- 
siderable savings in handling and 
carriage. 


Vermiculiie Gunning Mixes 


Vermiculite gunning mixes are 
being used in large quantities at 
certain steelworks, etc. The mixes are 


Position Vermiculite concrets Standard 


Top deck 

Middle deck 

Bottom deck (platform) 
Main deck 


compound Insulation 


1,042 1,038 
1.041 . 1,036 
1,028 1,010 

976 970 
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Pottery Kilns 
Vitreous Enamelling 
Annealing 

Stress Relieving 
Plate Heating 

All Kinds of 


Heat Treatment 


A PHOTOGRAPH 
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Fig. 2. Applying 


specially compounded for spraying on 
hot surfaces such as wickets, uptakes, 


and the like. Gunning provides an 
efficient means of sealing joints in 
brickwork, hot or cold, even when 


such joints show gaps as wide as I} in 
A sprayed layer of | in. to 1} in 





Vermiculite Gunning Mix 


work close to the furnace in comlort 
Application is simple and effective, 
and is done by use of a light-weight 
gun. The illustration at Fig. 2, 
depicts the use of such a gun. 

The writer expresses thanks to Mr. 
W. B. Dodgson, Alinite Ltd., Brick 
Kiln Lane Etruria, Stoke-on-Trent, 
and to Xzit (G.B.) Ltd., London, for 
information embodied in these notes 


Glass in Pittsburgh 
Skyscraper 


thick on difficult outside surfaces wil 
seal off air infiltration almost com 
pletely, and will enable personnel to 
( ‘LASS has played a prominent. part 

J in the construction of the new 
iluminium-sheathed, thirty-storey Alcoa 
skyscraper recently completea Pitts 
burgh, Pa.. U.S.A., for the Aluminium 
Company of America Not only ts 
much space in the curtain-type exterio 
walls taken up with special-type win 
dows to give maximum natural lighting 
to the building, but glass is used for a 
variety of purposes inside the building 

One of the few basic requirements 
which had been decided upon betore 


even the earliest plans for the building 
were made was that its aluminium 
framed windows would be cleaned from 
inside eliminating the hazard of outside 
maintenance on all floors above — the 
lobby 

Thus, when it came to deciding upon 
final window design. half-a-dozen re 
versible windows of various types were 
hand fabricated by several window 
manufacturers and tested for water 
tightness, Operating efficiency and resis 
tance to weathering Ihe successful 





Windows were glazed 
Outer 


blue-green 


on the job 


pane is 


heat-retardant glass 


inner pane consists 


of clear plate glass 





whose frame was fitted with 
a pecial inflatable and replaceable 
rubber gasket for weathertightness 
subjected to specially-accelerated weather 
conditions in a “rain room” to measure 
resistance and in winds 
proaching hurricane force 
The windows of the Alcoa 
are set directly into the curtain wall 
panels and measure 4 ft. 2 in. wide by 
4 ft in. high. Sashes were double 
glazed on the job after panel had 
been bolted in place 
Pivoting on a_ vertical 
360 degrees, each window has 
corners to simplify cleaning 
terior pane is of blue-green, 
ibsorbing, gli reducing inch 
plate glass Then comes a 
sealed air ind finally a 
clear inch thick plate glass 
there are 624 of these large 
double-glazed plate glass 
In the main entrance tinted glass 
been used with aluminium and 
coloured marble to give an ultra-modern 
décor, while there are plate glass display 
windows in the lobby proper. Corru 
gated glass, set in aluminium extrusions 
been used for some of the 
partitioning, while in the management 
conference room, as in- others, the 
entire east wall and a major part of the 
south wall are composed of ceiling-high 
clear plate glass in thin aluminium 
frames. The walls are panelled in 


window, 


Was 


leakage ap 


Building 


each 


axis a full 
rounded 
I he cx 
heat 
thick 
inch 
pane of 
Altogether! 


sections of 
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space 


has 


rose 


has also 


Set 
other 
rosewood 

Employee comfort gets special atten 
tion in the Alcoa skyscraper ind 
women's lounges on every floor contain 
upholstered modern’ furnishings and 
full-length murrors 

For heating the building in winter 
cooling it In summer 
ind aluminium radiant panels have been 
For 9 per 


and 
special ceiling grids 
reasons, 


used acoustical 
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View of a typical conference 
showing corrugated glass set 
minium extrusions 
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The Drying of Tableware and 


Other Ceramic Goods 
By the Jet Drying Method 


by W. HANCOCK, M.I.B.R-E., A.M.LE.E. 


roof of the advantages gained 
from drying plastic clay and dust- 
pressed ware by the jet method, atten- 
tion was directed to the use of the 
principle in drying glaze-dipped bis- 


AS a consequence of the practical 
d 
Pp 


pint, the 14} oz. of dry glaze 1s 
associated with approximately 
1 oz. of water. Hence, the water 
to be removed in drying dipped 
ware js Only about one-fifth of 
that removed during the drying, of 





5.—THE JET DRYING OF GLAZE-DIPPED 
TABLE AND SANITARY WARE 





cuit ware. Where disturbance of glaze 
films is likely to occur if too great a 
vapour pressure is developed in the 
pore system of biscuit ware, then 
rapid drying of dipped ware can be 
achieved by using the highest practical 
velocity of air at the jets, and by 
keeping the ajr temperature (and, 
therefore, the ware temperature) below 
the safe maximum. If, however, lift 
ing, cracking or loosening is not likely 
to occur at the drying glaze film, then 
the combined use of high-velocity aur 
and high temperature will allow drying 
to be completed in a minimum time 


Dipped Biscuit and Clay Ware Com- 
pared 

As a production problem, the drying 

of dipped biscuit differs from the dry 

ing of clay ware in a number olf 
important respects 

(1) Relative to the dry weight of 

the dipped article, the weight of 

water to be evaporated is small 

In comparison with the drying, of 

clay ware. Thus, an 8-in. plate 

weighs approximately | Ib., and tn 

the plastic state carries about 

5 oz. of water. On the other 

hand, the weight of dry glaze 

picked up by the same plate in 

the biscuit state on dipping is 

approximately I$ 0z.; and if the 

slop glaze is at about 32 oz. to the 





a similar article in the clay state 
This implies that drying of dipped 
biscuit by the jet method may be 
at least five times as rapid (9 min.) 
as the drying of plastic clay ware 
under similar  conditions——and 
may even be quicker than this for 
reasons to be stated. 

(2) Dipped flat can be dried 
simultaneously from both sides, 
and hollow and sanitary ware 
from both inside and outside. In 
theory, drying should be com 
pleted in 44 min.—or one-tenth of 
the time required for flat clay 
ware, under similar conditions of 
temperature, humidity, and = air 
velocity. 

(3) Provided the glaze film ts 
not loosened or damaged by high 
rates of evaporation, high tem 
peratures and high velocities may 
be used. The reduction in over 
all drying, time thus attained 
should make it possible to con- 
struct jet dryers occupying the 
minimum of floor space. 

(4) With glazes of high frit 
content, and, it follows, low 
shrinkage, risk of cracking the 
glaze film is low. Resistance to 
the passage of water through the 
film, either as liquid or as vapour, 
is also low, and very rapid drying 
rates are possible If. on the 





other hand, the glaze recipe is 
high in clay, or if it contains 
colloidal matter such as bentonite, 
or glaze hardeners (sugar, starches, 
gums and cellulose derivatives) too 
rapid removal of the water may 
cause cracking, lifting and peeling 
of the glaze film, and in = such 
case slower drying will be called 
for. 

(5S) The maximum safe tempera- 
ture of about 140° F. imposed by 
the presence of plaster during 
clay drying does not apply during 
the drying of dipped biscuit, and 
appreciably higher temperatures 
may be used where the nature of 
the glaze recipe permits. 

(6) Since the amount of water 
to be removed in drying dipped 
biscuit js relatively small, when 
compared with the drying of clay 
ware, the amount of air recircu- 
lated can be increased. Therefore, 
higher thermal efficiencies may be 
obtained during the drying, of 
dipped biscuit than are possible 
when drying clay goods. 


Drying Speeds 


While the drying of dipped biscuit 
is not without risk, it will be seen that 


relatively rapid drying is in most 
cases practicable; and in the case of 
glazes where cracking, lifting, and 
loosening, is likely to occur, the advant- 
ages of controlled drying by the high- 
velocity jet method still exist because 


Fig. 9. 
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of the degree of control possible. Thus. 
if ultra-rapid drying is safe, then a 
combination of high-velocity air jets 
with high dry-bulb temperature of the 
air can be used. With glazes high in 
clay or colloids, high velocity air at 
automatically-controlled lower dry 
bulb temperatures will ensure minimum 
disturbance of the glaze film during 
drying, and will lessen cracking, peel 
ing and crawling during the early 
phases of the glost fire 


Jet Dryer for Dipped Flatware and 
Holloware 


A general idea of the external 
appearance of the jet dippers-dryer 
is shown at Fig. 9. Here, the internal 
width of the drying, chamber is 4 ft 
11 in., with an over-all length of 17 ft 
6 in. Inside the dryer are two con 
veyor units positioned one above the 
other. At the loading end, the upper 
conveyor extends approximately | ft 
beyond the enclosed portion of the 
unit, and the lower conveyor | ft. 6 in 
Corresponding projections at the un 
loading end are 2 ft. and 2 ft. 6 in 
The lengths here exposed to the open 
air at the unloading end allow time 
for cooling before unloading Ihey 
also give a margin of safety in case the 
attention of the taker-off is tem 
porarily diverted. Stop-start controls 
are within easy reach of both dipper 
and unloader. Operatives can see each 
other through the tunnel 


The end-elevation drawing (Fig. 10) 


A jet dryer for dipped ware 
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shows the positioning of the four 
rows of air boxes which run the full 
length of the enclosed part of the 


machine. The uppermost box is per 


forated, with the jet orifices on its 
lower surface; the box below being 
perforated on its upper surface This 


is repeated with the third and fourth 
rows of air boxes, that goods 
placed on the top and bottom con- 
veyors receive air from jets above and 
below, giving even, rapid drying on 
both faces 

In the standard form of dryer, each 
layer air boxes consists of nine 
panels, | ft. 6 in. long, and of these, 
the middle five are under pressure and 


sO 


ol 


direct the air from the fan on to the 
goods Iwo panels at each end 
four in all--are under suction, and 


are connected to the jntake duct which 
leads through the heater to the fan 
Thus, the main drying proceeds under 
the central pressure panels which 
extend for 7 ft. 6 in. Some pre-heat- 
ing takes place between the suction 
panels which extend for 3 ft. from the 


entrance end, and final evaporation 
occurs between the suction panels 
at the exit end Ihe suction panels 


perform two useful purposes 

(a) Blowing out of hot air 
operatives at the ends of the 
prevented. 

(b) Hot air intermixed with shop air 
is collected for recirculation. 

The remainder of the air needed for 


to 
IS 


on 
unit 
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RE -CIRCULATION 
* ia Fig. 10. End eleva- 
tion of jet dryer 
CONVEYOR for dipped ware 
» CHAINS 
( 
) 
| ANGLE IRON FRAME 
i 
U 
recirculation is picked up through 


slots in the inside of the dryer on the 
recirculation duct off-take. Bleed-off 
to outside atmosphere is by means of 
a damper-controlled bleed-off duct 

Dry-bulb tempera‘ures of air leav 
ing the heater battery are thermostat 
cally controlled. The heating agent 
may be steam, gas or electricity. In 
the case of steam, accurate contro] ts 
steadily maintained at any desired 
value by use of a Spirax-Sarco ther- 
mostat to which reference has already 
been made 


Supporting Dipped Ware During 
Drying 

It is important to support dipped 
ware during drying, so as to cause as 
little defacement of the drying glaze- 
film as possible—this is particularly 
important with coloured glazes. The 
wire frame type of conveyor construc 
tion is used in jet dryers for dipped 
ware for two reasons: 

(a) Jets are thereby enabled to play 
simultaneously on to both sides of flat 


ware—plates, saucers, etc. 

(b) The wire frames form a suitable 
base to which small ceramic—or 
other supporting points—can- be 
attached. 

Use of such means ensures that 


there js no direct contact between wet 
glaze film and metal, and, thereby, 
troubles due to corrosion are avoided 
Additionally, the fine points of vitreous 





ceramic cones ensure minimum dis- 
turbance of the glaze film. As a con- 
sequence, jt is difficult to find any 
dryer marks on the backs of the fired 
glost articles. The close texture of 
vitreous cones makes rapid cleaning 
easy, and it is possible to change from 
one coloured glaze to another with the 
minimum of cleaning. 


Conveyor Capacities and Speeds 


Placing width of the conveyors 1s 
approximately 5 ft., so that five or six 
8-in. plates can be placed on each 
conveyor frame. The wire frames are 
spaced at 9-in. centres, and with 
staggered placing, each pair of frames, 
one behind the other, will carry ten 
8-in. plates, and, proportionately, 
greater numbers of smaller flat or 
saucers. With the conveyor moving, at 
2 ft. per min., each dryer will deal with 
a dipper’s output of 100 dozen 8-in. 
plates per hour, or correspondingly 
higher dipping rates for smaller flat, 
fruits and saucers. 


Fig. Il. A 
heated jet dryer for 


steam- 


Sanitary ware 
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The following variables, which are 
capable of simple adjustment, enable 
the dryer to deal with differing rates 
of production, or with varying types 
of glazes, thus making the unit highly 
flexible 

(a) Rate of movement of conveyors 

(b) Dry-bulb temperatures of jet ai 

(c) Volume of air delivered to the 

jet panels and, therefore, the 
velocity of the air at the jets 

(d) Proportion of the air bled olf, o1 

recirculated 

In general, jf the rate of movement 
of the conveyor js capable of carrying 
away from the dipper a little in exces 
of an Operatives greatest bulk output, 
then the dryer will 
with his output of all sizes 

As has mentioned, dry-bulb 
temperatures can be fixed at will and 
are automatically controlled by ther 
mostat. The volume of air delivered 
to the pressure jet-panels ts adjustable 
up to the fan maximum by adjustment 
of fan and bleed-ot! dampers 


deal adequately 


been 
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Outputs and Fuel Cost 

In the jet dryer from which the 
following data were obtained the fan 
output was 5,000 c. ft. per min. Jet-air 
velocity was 1,500 ft. per min., and 
steam consumption 80 Ib. per hour 
Outputs, per 6} min. were: saucers 
164 dozen; 5-in. flat, 16 dozen; 6-1n 
flat, 16 dozen: 7-in. flat, 15 dozen; 
8-in. flat, 114 dozen. 

Considering the 8-in. flat, the aver 
age weight of dry glaze pick-up was 
1:25 oz. per plate, with which was 
associated 09 oz. water. This means 
that 138 8-in. plates were dried per 6} 
min., approximately 124 oz. water 
(roughly 8 Ib.) being removed by 
evaporation—or at the rate of 74 Ib. 
of water per hour. Therefore, with the 
consumption of 80 Ib. of steam, plus 
the air velocity effect of the jets, there 
resulted an evaporation of 74 Ib. of 
water, which is equivalent to a thermal 
efficiency figure of 95 per cent. Steam 
cost, therefore, is approximately 6d 
per 130 dozen 8-in. plates, or a pro 
portionately greater number of smaller 
articles 


Jet Drying Sanitary Ware 

A steam-heated jet dryer for sani- 
tary earthenware is shown in the 
photograph (Fig. Il). In this, jets are 
positioned in the roof and at both 
sides of the tunnel in the position 
indicated by the insulated bulges. The 


B.S. FOR INDUSTRIAL 
EYE-PROTECTORS 


British Standard 2092:1945 specifies the 
essential requirements for eye-protectors 
suitable for common industrial opera 


tions: it extends and supersedes B.S 
955:1941, “Spectacle type goggles for 
protection against flying particles.” it 
does not deal with protection against 
harmful radiation which is covered 


separately in B.S. 679 “Protective filters 
for use in welding and similar industrial 
operations,” in B.S. 1542 “Equipment for 
eye and face protection during welding” 
and in B.S. 1729 “Green protective spec 
tacles and screens for steelworks opera 
Protection from glare is not 
covered and may be an additional re 
quirement, nor 1s reference made to face 
shields or screens 

The standard covers both heavy duty 
eye-protectors and light duty eye-protec 
tors, the essential difference between the 


lives 





air bleed-off duct is seen rising, over 
the centre of the tunnel, whence it 
leads to atmosphere outside the shop. 
Length of the unit is 43 ft. 6 in. 
consisting of 4 ft. 6 in. outside the 
dryer at the charging end and 9 ft. at 
the unloading end, with 30 ft. of 
tunnel proper. This unit will deal 
with the output of two dippers work- 
ing on various sanitary shapes, which 
are positioned on the conveyor jn a 
manner indicated by careful study 
(Fig. Il). Time in the tunnel is 20 min. 
(approximately) corresponding to a 
conveyor speed of 1} ft. per min. 
Two injection fans and _ battery 
heaters are incorporated, and air for 
recirculation is picked up by the top 


ducting which connects’ with the 
tunnel roof near entrance and exit 
ends. In this way, there is an over- 
flow at both ends of the tunnel 
without spillage into the shops 
Ihe principle can, of course, be 


applied to the use of hot air from the 
cooling ends of the tunnel ovens. With 
a dry-bulb temperature of 140° F. at 
about 18 per cent. humidity, the 
quantity of steam used in each heater 
per hour is approximately 90 Ib. 
Assuming | Ib. of dry glaze per article 
with which is associated 10 oz. of 
water, 180 Ib. of steam evaporate 
approximately 56 Ib. of water, i.e., 3:2 
lb. of steam are required for each 
pound of water evaporated 





two being the requirements of the impact 
test specified in Appendix B 

Attention is drawn to the fact that 
corrective safety lenses are available if 
required, 

Attention is drawn to a number of 
Statutory Requirements which deal with 
eye-protectors 

Ihe following types of eye-protectors 
are covered:—industrial spectacles, wire 
basket yvoggles, cup-type goggles, box 
type goggles, chemical goggles, gas-tight 
goggles, one-piece eye-protectors, dust 
tight goggles. 

Ihe standard specifies requirements for 
essential points of design and manufac 
ture, the materials used and the mechani 
cal strength of lenses and complete 
protectors: methods of test are included 

The standard lenses for 
eye-protectors supplied either assembled 
or separately 

Copies of this Standard may be ob 
tained from the British Standards Institu 
2 Park Street, London, W.1. Price 


also covers 


tion, 


4s. net 
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PIEZO-ELECTRIC 
CERAMICS 


by 


R. H. WARRING 


YIEZO-ELECTRIC elements are 

commonly cut from quartz (natural 
or synthetic crystals), Rochelle salt, 
lithium sulphate, dipotassium tartrate, 
potassium dihydrogen phosphate and 
ammonium dihydrogen phosphate. Of 
these, Rochelle salt is one of the 
earliest, and one of the most active 
materials. Some of the more modern 
materials, notably ammonium di- 
hydrogen phosphate, exhibit a com 
parable piezo-electric performance 
with the additional advantage of with- 
standing more severe service condi- 
tions, such as better resistance to 
humidity, high temperatures, etc 

One most interesting field, how 
ever, has been the development of 
ceramic piezo-electric materials 
Essentially, these are based on barium 
titanate which is polycrystalline in 
nature and does not possess piezo 
electric properties in its naturally 
prepared state. It can, however, be 
polarised to induce piezo-electric 
behaviour. One particular advantage, 
peculiar to a ceramic material, is that 
it can be cast, shaped or moulded in 
any form, whereas elements cut from 
crystals are definitely limited both as 
regards size and shape. The latter 
are normally cut in the form of flat 
plates. 

The piezo-electric action of a typi 
cal ceramic can be explained with 


™ 





reference to Fig. |, where the element 
is cylindrical in form. Application of 
an electric field across the length ot 
the cylinder then results in equal 
expansion or contraction in all direc 
tions in the plane perpendicular to the 
applied field and also parallel to the 
field, with the form of deformation 
shown. If the field is applied in one 
direction the element shrinks in dia 
meter and increases in height The 
field applied in the other direction 
produces an expansion of the diameter 
and a decrease in height of the 
cylinder. Conversely, starting with the 
original cylinder, loading it in one 
way to reduce its height generates an 
electric potential in one direction, and 
deforming the cylinder in the othe: 
manner produces an opposite electric 
potential The actual deformations 
involved would be very much_ less 
than those drawn 

Linear expansion (or 
and thickness or height 
are not equal in inverse ratio. Tha 
is to say, when any field 1s 
applied there is a change in the net 
volume Thus the ceramic piezo 
electric material lends itself to. the 
production of “expansion” elements 
of all types—thickness, length and 
volume. 

A number of ceramic elements are 
up in the form of flat plate 


contraction) 
(expansion) 


electric 


made 
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FIG. 2 


from 
Sometimes two such 
plates are bonded together, as in Fig 


imilar to 
electric crystals 


plates cut piezo 


producing an element which will 
deform by bending rather than ex 
panding. The basic action is still one 
of expanding but the resulting dis 
placement of one element relative to 
the other is used to produce a bend 
ing motion. The mechanical move 


ment involved is normally appreciably 
from a 
that the 


that obtained 
element, so 


than 
(single) 


FIG. 3 


yreatel 
plain 
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element has a_ greater 
handling larger motions. 

Undoubtedly, the most valuable 
application of piezo-electric barium 
titanate, however, lies in the produc- 
tion of shaped forms, such as tubes, 
discs, mirrors, etc. 

In the ultrasonic generator shown 
in Fig. 3 the ceramic transducer its 
moulded in the form of a bowl or 


capacity for 


spherical mirror with a_ sharply 
defined point of focus. The inside 
and outside surfaces are ground to 
























































FOCUSED CERAMIC BOWL 








produce a true spherical curvature 
with a uniform wall thickness. A suit- 
able oscillating voltage applied across 
the two surfaces then drives the trans- 
ducer, the thickness chosen giving 
resonance to amplify the effect. An 
extremely intense localised area of 
ultrasonic activity is thus achieved at 
the point of focus of the bowl with- 
out having to drive the ceramic 
element at an intensity high enough 
to damage it 

Another form of ultrasonic genera 
tor employs the ceramic element 
in cylindrical form, also driven at its 
thickness resonance, only in this case 
maximum ultrasonic energy 1s con 
centrated along the longitudinal axis 
of the tube. The basic piezo-electric 
action of such a tube is sketched in 


F/G.4 





Fig. 4. An exactly similar principle is 
employed in’ the manufacture of 
underwater transducers, as employed 
for sonar systems, etc. Laminated 
flat-plate ceramic elements are em 
ployed chiefly in microphones and 
certain types of gramophone pick-ups 

Ihe term “piezo-electric” is applied 
to certain crystalline materials to des- 
cribe their electro-mechanical prope! 
ties. Press or squeeze a crystal of a 
piezo-electric substance and it will 
generate’ electricity in measurable 
quantities. Strike a crystal of Rochelle 
salt a sharp blow with a hammer, for 
example, and the momentary genera- 
tion of electricity is of the order of 
1,000 volts. Conversely, if an electric 
field is applied across the piezo-elec 
tric crystal then the crystal will 
deform and suffer a change in linea: 
dimensions with or without a corres 
ponding volume change In most 
piezo-electric materia!s there is little 


GEeranyics 


or no volume change With 
however, volume changes do 
Any and every deformation, however 
is of quite a small order and _ the 
electrical function also small 
Numerous crystals do exhibit piezo 
electric characteristics to a greater o1 
lesser extent depending on _ the 
material itself and the orientation of 
the crystallographical axes with respect 
to the electric field (applied or gene 
ated) The piezo-electric effect wa 
first discovered by Pierre and Jacques 
Curie in I88O when experimenting 
with a quartz This pheno 
menon was regarded as little more 
than a scientific novelty until some 
four decades later when quartz 
crystals came to be as element 
in submarine detection 


some, 
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crystal 


used 
equipment in 
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World War | 


materials are used on an ever-expand 


piezo electric 


ing scale in a wide range of industrial 
and commercial fields 

With the ceramic 
materials the direction of the 
and mechanical axes can be controlled 
during manufacture by the direction 
of application of the polarising field 
This to he 
“adjusted” if 
particular design 
or both of the axes may be 
correspond to maximum 
effort or driven effect. Such 
flexibility does give the 
element a_ definite advantage over 
other piezo-electric elements which 
have to be cut from crystals, especially 
in the rapidly developing field of 
ultrasonics 

Outside of piezo-electric propertie 
the piezo-electric also 
extremely favourable 


piezo electri 
electrical 


these axes 
to meet 


enables 
necessary, any 
requirement. One 
‘bent’ to 
driving 
inherent 
Ceramic 


ceramics 


possess dielec 
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(COMPARATIVE 


PROPERTIES OF 


PIEZO-ELECTRIC MATERIALS 


Max. safe Max. safe Min. safe Frequency 


Mechanical Density Coefficient operating — relative relative constant 
Material action — gram. / Cc. of temp. humidity humidity — (cycles 
coupling [785.9 Metre) 
I hickness 
expansion 24 4§ i) 40 
Rochelle Length 
ilt expansion 1:77 30-70 45 70) 40) 1.200-2.100 
Volume 
expansion “” No volumetric change 
[ hickness 
Barium expansion $50 45-50 100 100 () 2. 100-2. 500 
titanate Length 
(polarised) expansion §°70 18-20) 100 100 (0) 2.200-2.300 
Volume 
expansion 100 100 0) 


Depending on direction of cut 


tric properties. The dielectric constant 
is very high and normally reasonably 
stable with regard to temperature 
variations. Hence these materials can 
be used to make capacitors of 
extremely small size and rugged con 
struction 

Some other leading properties of a 
typical piezo-electric ceramic (polarised 
barium titanate) are summarised in 
the table, based on available American 
data For comparative purposes, 
imilar data relating to one of the 
most active of the “natural” piezo 
electric crystals (Rochelle salt) 
also included. 

A further, yet relatively 
unexplored, property of barium tita- 
nate 1s the electric storage properties 


are 


and as 


of the crystals. In general terms, the 
original polarisation can be changed 
and altered at will by the temporary, 
short term application of an electric 
field. The exact extent of this altera 
tion of the original polarisation can be 
determined electronically, even afte; 
a considerable time lapse, if necessary 
Hence the original source of re-polat 
isation can be re-read, as required, the 
barium titanate element becoming, in 
effect, a memory cell of extreme com 
pactness and simplicity and capable of 
storing away electrical signals. It 1s 
expected that when such “memory 
cells’ are fully developed it should be 
possible to reduce the time interval in 
conventional computer circuits to an 
appreciable degree 


A MECHANICAL CONTINUOUS LOADER 


From David Roberts and Co. (Engineers) 
Ltd., 276 Monument Road, Birmingham 
16, we have received details of the Rotor 
Loader, a mechanical continuous loader, 
specially designed for handling Joose 
materials, and which, when used with the 
company’s Featherweight articulating con 
veyors, forms a versatile and economical 
unit with which one man can load, trans 
port, elevate and deposit large volumes of 
material, A feature of the unit is its 
ability to maintain a_ static discharge 
point whilst the loading machine is freels 


manoeuvrable to maintain continuous 
operation 
Power units are either § h.p. 400/440 


80 


volt, 3 phase, SO cycles, 1,400 
electric motor or for use with long con- 
veyor beams a § h.p. diesel engine. The 


Rotor-Loader gives a continuous flow of 


r.p.m 


materials at a rate of 30/50 cu. yd. per 
hour 

Patent Office Library. Immediate 
open access to over 3,500 scientific and 


technical periodicals in all languages has 
been provided by a new extension to the 
Patent Office Library which is now open 
to the public in the basement of the 
headquarters building in Chancery Lane, 
London 
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Underglaze Printing 


by A. DUROSE 


(W. T. Copeland & Sons Led.) 


Porosity 
|% printing, it is obvious that you 
must have ware that is printable, 
the main feature of this being surface 
porosity. If the surface is non-porous, 
difficulty will be experienced in the 
application of print. It has been found 
through experience that a 15 per cent. 
porosity is most suitable for this 
means of decoration. 

The apparent porosities for earthen- 
ware vary from 7-20 per cent., in 
vitreous earthenware I-I4 per cent., 
and in china 0’5 per cent. 

Other factors creating difficulties 
are polished surfaces as sometimes 
found jin thrown and turned ware and 
ware such as flat from new moulds 
which is not sponged. I have proved 
on several occasions that if these 
articles are sponged instead of being 
fettled, better results are obtainable, as 
it removes the skin or polish and gives 
a better holding surface for the prints 
Flashed ware is another source of 
trouble in printing as this results in 
patchy areas which will not allow the 
absorption of the printing oils 


Fitting 

The next most important factor 
me is fluted or scalloped ware which 
is decorated with a pattern to fit the 
shape. It is found in many instances 
that varying contractions tn firing can, 
and will, cause chaos in the printing 
shops, owing to the design not regis- 
tering properly. It is essential in these 
cases that your ware must be gauged 
in the warehouse for the particular 
pattern to be used thereon, the ware 
that is reiected as unsuitable can then 
be used for spray patterns 
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Shop Layout 


We now come to the shop layout 
Plenty of unnecessary carrying of ware 
can be avoided if thought is given to 
transportation methods, and in a 
machine shop, for instance, it is best 
to have your printing machines at the 
end farthest away from your receiving 
station. Ware is then taken by lift 
and trucks to the machine printers, 
who share out the work. The teams 
then put their quota on the benches 
situated each side of a conveyor belt 
which runs up to the rubbing machines 
(where in use). The transferer applies 
the print which is then passed to the 
apprentice who sits by the conveyor 
belt, who after rubbing or catching 
down the print places them on to trays 
which in turn are put on to the belt 
After passing through the rubbing 
machine the trays collected and 
taken to nearby washing-off tubs where 
the finished pieces are looked over and 
bitted or boarded up. Bungs of ware 
are placed in large boxes and boards 
on to. stillards which, after being 
counted and checked for quality are 
wheeled away to various places. (Plain 
prints to the kiln receive, and ware for 
painting to various painting, shops.) 
All teams have numbers to identify 
the ware handled by them 

With press printing a different pro 
cedure necessary. Each team 
self-contained unit and at our factory 
are housed in three-sided cubicles, the 
open side opening passage 
through which the ware is conveyed to 
and from the presses. Each cubicle 
contains an electrically-heated stove 
work bench for printer, workbench 
for the women, and a washing-olff tub 
A box or stillard is placed along side 
each washing-off tub ready for the 
finished ware and this, after counting 
and checking is wheeled away to the 
respective places 
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At one time many people were of 
the impression that machine printing 
was used only in cheap decorations. 
This is quite wrong, for machine print- 
ing today can be compared favourably 
with any press printed ware. 

Ihe call for machine printing is to 
deal with large or bulk orders which 
can be executed with a minimum time 
lag and the layout should be such that 
a constant flow of work js passing 
through the shops. Admittedly, higher- 
class work is put on to hand presses, 
but only for one reason, the orders 
are not large enough to warrant 
rollers being engraved: also where six 
or eight teams are engaged to each 
machine considerable Joss in time 
would be found, for each time a roller 
is changed there is a loss of about 
20 min., whereas with the press it is 
just a matter of putting down one 
copper plate and picking another one 
up and carrying on printing, 


Machine Printing 

Throughout the pottery industry 
different types of machines have been 
in use for many years. First we had 
the old steam bob. Many difficulties 


arose in this case. In winter time 
when all the factory was pulling on 
steam for heating, etc., the poor 
printer had trouble in keeping enough 
steam to drive his machine, and in 
many cases he had to pull on the 
belt to help keep it moving at all. 
[hen again at times there was not 
enough steam to heat the roller 
to the required temperature, which 


meant that he was continually stopping 
until the roller warmed up enough to 
keep the colour fluid. 

This was followed by the electri- 
cally driven machine, heated by gas, 
which was quite good as there was 
every facility to regulate temperature. 
Then came the all-electric machines 
in use today. These are fitted with a 
resistance by which temperatures can 
be kept under control at all times, 
and are much cleaner, depending, of 


course, on the type of operator 
employed 
Rollers 

These are made of copper of vary- 
ing sizes and are almost all hand 
engraved, but as copper is a very 
soft metal and the scraping, blades 
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used in machine printing are of steel, 
there must be some protective agent, 
otherwise, apart from defacing the 
engraving by scratching, the engrav- 
ing would be worn away in a matter 
of hours. To counteract this, electro- 
plating was brought in and all ro.lers 
were given a coating of steel or steel 
and nickel. In later years this has 
been replaced by chrome, which gives 
longer life than steel. 


Blades, etc. 


Blades used for scraping the colour 
from the roller serve a dual purpose. 
Together with the blade holder they 
form a trough for the colour, which 
fills and scrapes clean the roller 
engraving in the same action. The 
blades are made of tempered steel and 


must have a_ certain amount of 
springiness to allow pressure on the 
roller without curling or bending 
back and to follow the contour of 
the engraving. In the blade holder 
a second and stiffer blade is incor- 
porated which gives rigidity to the 
scraper and is set at about in. 
above. The holder js fitted into slots 


and pressure applied by means of a 
spring fitting, which can be adjusted 
at any time by a simple wheel on a 
threaded stem to give more pressure 
and eliminate scummy prints. The 
blade must be kept true at all times, 
a flat edge being required and not a 
knife edge. After running for a time 
the blade may be turned over for a 
further run off. 

The temperature of the roller in 
use varies according to the colour 
being used. For pinks a cooler tem- 
perature is required as it 1s usually a 
softer colour and if run too hot will 
not give a sharp and clear print. | 
find that arround 80° C. gives the best 
results. Again, with blues the best 
results are obtained when used cool, 
between 80° C. and 85° C. being most 
suitable. Browns, which are usually 


finer ground require a little higher 
running temperature: up to 95° (¢ 
Most greens also come in the same 


category as browns and if you try to 
run these too cool you will get dirty 
scummy prints. If on the other hand, 


running them too hot you will get 
messy prints without definite sharp 
lines. 

The rate for printing on the 


machine varies according to the size 





of roller in use and the texture of the 
colour. A 4 in. roller is best run at 
8} prints per minute and smaller sizes 
up to 12} prints per minute. 

1 do not recommend any faster 
speeds, for your colour would have to 
be mixed much softer, and I prefer to 
print in colour, not oil. If, for instance, 
you have blues mixed very soft, you 
will suffer finger marks, floating colour 
in washing off tubs, flying colour in 
kilns and goodness knows what. Blues 
are a nightmare, and you cannot em- 
phasise often enough to all concerned 
the danger of blue in the industry. 

Many ways to get rid of dirty blue 
have been devised and I find that the 
best method at the washing off tub is 
to use a stand pipe and continuously 
running water with continuous super- 
vision to see that all pieces are 
sponged and cleaned with pumice 
stone and then swilled under the tap, 
not dipped into the tub again, as this 
will pick up floating particles of 
colour. These precautions apply to 
both press and machine. 


The Right Atmosphere 


A machine department contains 
many varied types of workers, and 
only by study and complete know- 
ledge of people can you create a 
happy or even workable atmosphere. 
You must sort the people out and fix 
in teams those of the same outlook on 
life, those whose reactions are Suit- 
able to each other and who will work 
with a team spirit. You may have to 
make several changes before getting 
just the results you need for steady 
production, and even when this has 
been achieved you have to sort the 
teams into sections that will work 
together in unison. According to their 
qualification trainees are best kept 
together, and as they show promise 
fitted in with piecework sections or 
units. 

In press printing it is often disputed 
that various patterns or even all 
patterns should go to different teams 
in turn. I definitely do not agree with 
that view. It would certainly be nice, 
and also take a load off my mind if 
it would work, but here again you have 
to sort out the teams that are capable 
of doing certain designs. On one 
pattern one team may do anything up 
to 200 doz. or more, each week, while 
a less experienced team, or a lower 
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standard of worker, would barely earn 
base rate. This would cause un 
pleasantness, so I try to fix the pat- 
terns in with those most capabte of 
doing them. The added benefit comes 
home in this case, that by continually 
working on the same or similar pat 
terns the printer gets to know all his 
coppers, the transferrer gets to know 
what pieces are done olf each print 
and how they fit, and the apprentice 
knows just how to treat each article to 
get the best results. All these factors 
unite to give not only a steady flow, 
by which you can assess how long, 
your orders will last, but a steady pay 
packet on Friday nights. 

Again with press printing constant 
watch is needed. Some printers will 
persist on keeping their stoves on high 
temperature and this not only burns 
the colour on the back stone but leads 
to burnt prints which are useless. The 
stove temperature is quite high enough 
at 100° C. and the back stone raised 
on bits with a temperature at about 
3” ©. 

Care must also be taken when bos- 
sing the surplus colour off the coppers 
Where possible never boss with lines, 


always across them, or colour is taken 


out of the engraving. Always check 
your press for evenness several times 
daily as on some older presses the 
pressure screws are apt to work loose, 
with the result that one side of the 
print is lighter than the other. Make 
sure that your printer keeps his 
flannels reasonably dry and _ clean. 
Most printers wash their face flannels 
every night and this stops plucking off 
of prints and is to their benefit. | 
always recommend five rough flannels 
and one face or smooth flannel to 
each set. If a face flannel is not used 
you sometimes find weaving lines 
across the ware, especially on heavy 
patterns. 


A New Method 


In many cases now we have sub 
stituted a new medium, Cellofas, for 
rubbing instead of soap, and as this 
agent is wet, care must be taken not to 
allow the ware to stand many minutes 
before washing off, for in rubbing the 
print the paper becomes wet and if 
allowed to dry it will contract and 
cause lifting of print and colour giving 
palely or pale areas 
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British Pottery Managers’ 
and Officials’ Association 


ANNUAL DINNER 


ft Be Annual Dinner and Dance of to the state of industry at that time. The 
the British Pottery Managers and words were as tollows: “The honeymoon 


Officials Association was held at the is over--now we can settle down.” This 
Jubilee Hall, Stoke-on-Trent, on the Ist was certainly true in some circumstances 
April, 1954 and it may have been particularly true 
Mr. J. R. JT. Hay. president of the with many individuals, but in one 
British Pottery Manufacturers Federa sphere I feel it was not quite so true to 
tion proposed the toast of “The Associa suggest that a honeymoon had _ taken 
tion. Io young people he gave this place, and this was in management. 
advice Always do one’s best and try The creation of a martyr trom a 
one’s hardest at everything. Follow good — pottery manager would hardly be in keep 
examples. Watch people who set the ing, and in any case most of them would 


best examples not be keen on being classified as such 
Responding, Mr. G. Mountford, the but sufficient to say that, during the past 
president of the Association, said ten to fifteen years, “managements’ 
In reply to the toast to the Association, honeymoon” has been such as to create 
proposed by Mr. Hay, | would like to a host of matrimonial complications 
express a few thoughts on management which no doubt created a very rough 


on behalf of our Association honeymoon 
Some time ago, | overheard a remark However, the change which has taken 
passed by a notable person, in relation place in trade and its effect on the 


2 


\ 





Chief officials and guests at the annual dinner photographed here include Mr. George 

Mountford, president, and Mrs. Mountford, Mr. J. R. T. Hay, president, British Pottery 

Manufacturers Federation and Mrs. Hay, Dr. W. L. German, Mr. J. L. Williams 

chairman, Mr. J. Bromley, president elect, Mr. |. R. Forse and Mrs. Forse, Mrs. F. A 

Timmins, Dr. W. F. Coxon, editor, “Ceramics,” Mr. J. S. Adams, Mr. Cheshire and 
Mr. Moreton 
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pottery industry, has not been lost on 
management, and I! do_ think that 
strenuous efforts have been made to keep 
pace with the demand of world trade, 
and further, the present influence is serv 
ing aS a constant incentive to obtain 
better results. 

Management's job is a hard one, and 
it 1S no use anyone entering it who 1s 
not prepared to accept this fact. He must 
have many qualities to succeed, and 
while financial reward is obviously an 
important factor, I honestly believe that 
he 1s spurred on by higher ideals. 

At this point, | think it is well worth 
mentioning that directorates in the 
pottery industry have tended, very 
strongly, to encourage management in 
their ideas and development, and, | am 
sure, that this has been for the good ol 
the industry as a whole, and that it is 
up to management to see that the confi 
dence shown, is” reflected in then 
standard of efficiency 


Managers Entering Industry 

The influence of the North Staffs 
echnical College upon managers enter 
ing the industry, can only result in 
obtaining a higher standard of technical 
achievement, and without doubt, we 
have some fine young fellows passing 
through its door. Dr. Webb and Dr 
German along with their predecessor 
Dr. Mellor, have been instrumental in 
building up a very useful training centre. 

The Research Association also plays 
a very important role in its translation 
to us of what is happening in that fine 
building, and the method of “getting 
over’ complicated matter in as simple a 
way as possible, is greatly appreciated by 
all management. 

There are other bodies in the district 
which in their varying spheres, play quite 
an important role in imparting useful 
information to management, which is 
greatly appreciated and proves to be of 
great help in the factory. 

Our Association also plays a very im- 
portant part and its members realise how 
valuable discussion can be when prob 
lems arise of a general nature, and there 
is no doubt, that when men who are in 
continual contact with industry, get to 
gether and voice their opinions, the con 
clusions reached are based on sound 
factory experience. Human problems in 
the factory are considered to be of great 
importance, so much so that most of us 
are pleased to be able to discuss them 
when we meet. 

We all realise only too well, the fruit 
fulness of full co-operation between 
management and operatives. Whilst this 
may be very difficult to obtain, we all 
realise how very necessary it is, and 
where successful co-operation has been 
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The 


varied, 
that it 

methods 

would | 


be 


Ways 
but 
does 


ol 


achieved, it is very apparent 
of obtaining co-operation 
thing | must stress, 
necessarily mean soft 
operatives rather 
suggest, that much better 
gained from the realisation 
fair and right 

One cannot obtain a text-book 
find the complete answers to our 
human problems, it is a quality possessed 
by a man and improved with the reading 
of text-books, listening ind 
experience in the factory 
this quality, he will know 
he obtains, on the other 
unfortunate enough not 
quality, he very 
adverse results 

There is no shadow otf 
the human side in industry 
constant factor, a human problem can be 
answered today in way and ina few 
days’ time the same problem under the 
sume circumstances might call for a 
completely different action 

| would like to state the following with 
a certain amount of finality, where 
management does practise sound prin 
ciples, reasonably successfully, operatives 
should reciprocate by preventing as far 
as is humanly possible, the creation ol 
personal trivialities 


ire 
one IS 
not 


handling 
can 


what 


results 
ol 1s 

and 
many 


to advice 
If he 
by 
hand 
to 


soon 


possesses 
the result 
if he 
this 
by 


Is 
possess 
will know 
about 
no 


doubt 
possessing 


one 


More Satisfied Customers 


In conclusion, let us all put petty 
thoughts out of our minds and think only 
of what we have to accomplish more 
and more satisfied customers. 

“The Guests” was proposed by Mi 
J. S. Adams, business manager of the 
Association, and Dr. W. L. German, head 
of the Ceramics Department, North Staf 
fordshire Technical College, in respond 
ing, expressed appreciation of the help 
which members had given jn the teaching 
of management. Without that help it 
would have been difficult to maintain the 
high standard they had set themselves 
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A Scalloping Machine 


‘CALLOPING~ the shaping of table 
S ware rims into curves of 
has long been used as a form of 
potter In the case 
of flatware, scalloned rims are easily 
during the making 
cuos, basins etc 
done in this way 


Various 
kinds 
decoration by the 
produced process 
Ihe scalloping of 
however cannot be 
ind it 1s an accented wractice for such 
ware pieces to be worked by hand 

Ihe tools of the scallonoer are a Knife 
with which the scallops are cut, and a 
centrally-holed, circular temolate — of 
cardboard which fits inside the vessel to 
be scalloped Ihe outer edge of the 
template is marked with the position of 
the scalloos, which are cut by hand to 
the marks Ihe hole in the template 
illows of its easy withdrawal from the 
completion of the cutting 
is then sponged 


vessel on 
operation Ihe article 


Mechanisation 

Hand scalloping !s a skilled operation 
calling for accuracy and patience 
Numerous attemots have been made to 
mechanise the process, and in the past 
the machines have generally incor 
porated rotating However 
uch machines have because of 


reamers 


failed 





repeated clogging of the fluted cutting 
tools 

It 1s of interest to note, 
that in the wast year a_ scalloping 
machine has been designed and _ built 
which employs a new principle This 
is now In successful Operation on certain 
well-known factories in the Stoke-on 
Irent area Ihe machine, which forms 
the subject of pending patents, employs 
a novel cutting action involving the use 
of a series of cylindrical tools of 
hardened felt or similar material The 
tools, when lubricated with a constant 
trickle of water and revolved, exert a 
smooth and gentle abrading action on 
the rim of any unfired clay vessel with 
which they are brought into contact 

Ihe new machine, designed by Cope 
land Bros., of Fenton, which embodies 
the tools described, is built on a sub 
stantial base plate of aluminium, and 
has its moving parts driven by an 
electric motor of 4 h.p. This drives by 
friction a series of small, rubber-faced 
wheels, each mounted on. its own 
spindle These are connected to hori 
zontal extensions, carrying the felt tools 
already referred to The tools run in 
a watertight tray. filled with sponge, 


therefore 


Operating the Cope- 


land Scalloping 


Machine 





through which there flows a constant 
trickle of water, and they are adjustable 
in height to allow variation of depth 
in scalloping. In addition, as the illus 
tration shows, the svindles are mounted 
on carriers, and adjustable 
radially 

Drainage of clay-contaminated water 
from the tray is by way of a duct in 
the central main svindle Above this 
point is a central boss carrying a chock 
support which floats on a supporting 
spring Here, also, and positioned 
between the radiating already 
decribed, is a series of projecting lugs 
which are attached to the base of the 
chock — support. In scalloping. the 
article is placed on a suitably shaped 
chock which is secured to this support 


these are 


tools 


Operation 

As a glance at the illustration will 
show, the overator places the cup on the 
spring-mounted chock, with its) rim 
resting on the lugs Light downward 
pressure 1s exerted, and the revolving 
tools then cut out the grooves or 
scal'ops to the required depth. A 
1s provided whereby any variation of 
desired scallep depth is prevented 

Depth of scallon is adjustable by use 
of a thumbscrew in the chock support 
while, as has been mentioned, scallops 
are positioned radially as required by 
adjustments to the slidable tool carriers 
Other scallop variations are possible 
and these may be obtained by usz of 
felt tools of differing diameters 

Outputs of eighty dozen cups, ete.. 
per hour are possible, it is claimed. and 
these are snonged after the machine 
Operation as required 


stop 
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India. Detailed in 
vestigations carried out by Geological 
Survey of India have resulted in the 
discovery of large deposits of sand 
suitable for the g'ass industry near 
Kundi, in the Kotah district of Rajas 
than Ihe bed is thought to contain 
the equivalent of three million tons of 
washed sand In the course of its in 
vestigations the Geological Survey pre 
pared a number of trial pits and samples 
of sand were obtained for laboratory 
eXamination Of a clayey nature, the 
sand has first to be washed, and net 
results show a yield of between S50 and 
75 wer cent. sand, of which the silica 
content averaged 93°39 per cent The 
total deposits are estimated at 5:3 mil 
lion tons. Allowing for a loss of about 
40 per cent. due to washing and screen 
ing, the net reserve of pure sand suitable 
for glass nroduction works out at about 
three million tons 


Silica Sand in 


Fire Risks. “Chloro-flash” is the regis 
tered trade mark of Nu-Swift Ltd... 
Elland, Yorks, for a new pressure-opera 
ted extinguisher charged with chloro 
bromomethane and carbon dioxide. At 
the source of the fire the former gasifies 
quickly for it produces a fire-inhibiting 
gas at low concentration. It is a product 
of World War II, but was not then made 
on a commercial basis, and this is the 
first time that it has been manulactured 
and marketed in Britain. It is claimed to 
be much superior to carbon tetrachloride 
What is more, it is also claimed that when 
under pressure the new “Chloro 
extinguisher will put out a jire in 

which was not put out by th 
n 40 


used 
flash’ 
14 sec 
hand pump | 
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New Civic China for 
Manchester 


\ PARTY of Manchester civic digni 
f taries led by the Lord Mayor and 
Lady Mayoress (Alderman and Mrs 
\ Moss) recently paid a visit to the 
Wedgwood factory at Barlaston, where 
they saw Manchester's new civic service 
in course of manufacture They talked 
with operatives in various departments. 


ee 
* 


round the factory 
Tom Lyth (Cura 


and were conducted 
and museum by Mr 
tor), accompanied by Mr John H 
Wedgwood, Mr. Norman Wilson and 
Mr Victor Skellern (directors), Mr. 
E. A. Roberts (sales manager) and Mr 
A. Eden-Green (public relations. officer). 

The service was ordered by the Lord 
Mayor to commemorate Coronation 
Year It will be bought from funds 
subscribed by leading institutions and 
businessmen of Manchester, headed by 
the Lord Mayor himself 

The pattern is known as “Ruby 
Whitehall.” It is executed on fine 
bone china and is one of the most 
distinguished made by Wedgwood The 
Lord Mayor and Lady Mayoress selected 
the design to add colour and gaiety to 
the Manchester Civic Banqueting Hall. 
the best examole of late Victorian 
Gothic architecture in Britain 

Ihe service, of 3.038 pieces, includes 
396 each dinner, side and soun plates 
coffee cups and saucers, and 792 dessert 
fish plates In addition there are also 
many serving pieces. Each is decorated 
in the centre with the Arms of Man 
chester in fine gold, bearing the motto 





and is printed in 
with the words 


“Concilio et Labore.” 
gold on the back 
“Coronation Year 1953-54.” Token 
deliveries will be made early in May 
and completion is expected by the end 
of June 

The service is valued, at retail prices 
at more than £5,000 and constitutes one 
of the largest orders for a single service 
of this nature placed in the pottery 
industry in recent years. 

The order calls to mind 
specially outstanding services supplied 
by Wedgwood in the past in other 
patterns. In 1774 the firm delivered 
to the Empress Catherine the Great a 
service of 952 pieces, at a cost of more 
than £3,000. In 1902 a service, of 1.800 
pieces, wa supplied to President 


three other 


REFRACTORIES 


[ YNDER the title “Uncommon Clay” 

the Morgan Crucible Co. Ltd., 
Refractories Group, Neston, Wirral, 
Cheshire, have presented an_ excellent 
survey of the activities of their company 

In the foreword they stress something 
which is often overlooked, namely that 
most key industies depend upon refrac 
tories in One way or another, but they 
suggest that the advances in refractory 
technology are not recognised in the true 
form of the practical benefits they bes 
tow. It is interesting to note that 1956 will 
be the centenary of the Morgan Crucible 
Co. Ltd., and of course Morgan Refrac 
tories is part of this longer story. 

In 1850 William Vaughan Morgan and 
his partner Rees bought an established 
business, Halse and Son, which had been 
going for fifteen years, and among the 
articles made were blackhead or “Dutch” 
pots. At the [851 Exhibition he saw 
examples of American-produced plum 
bago crucibles, and obtained the sole 
agency for their sale in this country. Rees 
soon retired, and the other partner's 
brother, Septimus Morgan, joined in to 
make up what was then known as Morgan 
Brothers. The new factory was, of course, 
built at Battersea on premises occupied 
previously by E. Falcke & Sons, makers 
of pottery, and consisted of a dwelling 
house, a small kiln, a clay grinding mill 
and a few out-buildings, with a staff of 
five and a pay-roll of £8 a week 

The 1914-18 war saw an association 
with the Douglas Firebrick Co., of Ayr- 
shire. which took Morgans into. the 
Scottish firebrick industry There, bulk 
production of bricks and furnace shapes 
was carried out 


Typical Developments 


Although ceramic science was in its 
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also be 


the 
will 

Wedgwood 

Coronation 


Roosevelt for 
Washington It 
that in 1953 
for 


Theodore 
House in 
remembered 
made the 
Banquet. 

Smaller 
hall pattern 
recent years to 
dor in Moscow, 
to H.R.H. Prince 
of Belgium: and to 
in Washington 

Manchester 
terminal for 
serve the industrial north Ihe Lord 
Mayor anticivates, therefore, that the 
Corporation will entertain an increasing 
number of distinguished visitors from 
overseas 


service the 
Ruby White 
been delivered in 
the Canadian Ambassa 
Mr. Willgriss. in 1945 
Charles, when Regent 
the Iraq Embassy 


services in this 


have 


become a 


aircraft to 


has recently 
transatlantic 


AT MORGANS 


infancy and development facilities limited 
in character, early workers in the retrac 
tories department showed remarkable 
ingenuity and foresight as is exemplified 
by the following typical developments 


1914 Bodies with high radiant qualities 
produced by the addition ol 
cobalt oxide, for gas lighting 
works 

Bauxite firebrick 
The enrichment of 
alumina 

Lime stablised zirconia crucibles 
Heat insulating bricks and shapes 
All-silicon-carbide saggers and 
tubes. 


clays with 


1918 


Indeed, current imagination outran the 
development of process machinery and kilns 
and led to an active interest in the 
self-provision of such engineering and 
equipment, as illustrated by pioneering 
pressure-slip-casting, electric kilns, ete 

With the evolution of improved labora 
tory techniques and equipment, both 
process control and process development 
have constantly kept abreast of the 
world’s best and today these functions 
continue to be assisted by the most 
advanced techniques and apparatus 

Between the two wars, parallel with the 
development of Scottish firebrick, the 
more specialised Battersea production in 
creased both in volume, variety and 
quality. In 1930 a new factory building 
was designed and erected specifically for 
this work which, in addition to assa 
ware, by then embraced glass feeder parts 
induction furnace crucibles, pyrometer 
and combustion tubing, electric furnace 
shapes and tubes, dental equipment 
silicon carbide, fused alumina, and sill 
manite furnace shapes, etc 


The ‘thirties were again a period 
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rapid expansion and by 1938 it was 
recognised that the department was once 
more Outgrowing its facilities 

Additionally, it was becoming evident 
that the basic industries of the country 
iron, steel, public utilities, non-ferrous 
metal trades, glass, pottery. enamelling 
and cement--were all being handicapped, 
as regard furnace productivity, fuel econ 
omy and temperature ceilings, by the lack 
of bulk quantities of adequate refractories 
between Scottish firebrick and the most 
specialised Battersea types 

Ihe outbreak of war compelled defer 


ment of any plans to meet this need. 
Again, however, essential dispersal was 
not without its benefits and led to the 


acquisition of a further subsidiary, Coupe 
& lidman Ltd., Treforest, Glamorgan, 
manulacturing domestic refractories and 
a wide range of cements, and also to 
gaining experience in modern layout at 
the new Norton works near Worcester 
With the cessation of hostilities market 


research was rapidly undertaken and as 
expected confirmed the continuance of 
pre-war trends. This underlined the bulk 


provis.on of improved firebricks and high 
temperature insulation firebricks as most 
urgent and essential to the national 
economy Fuel economy, high furnace 
productivity and extension of processing 
temperatures had become “musts” if the 


country was to survive as a leading indus 
trial power and indeed to maintain a 
reasonable standard of living 

Ihe need for better refractories to 


attain this was not so widely appreciated 
as its importance warranted, but the 
Ministry of Supply, now the Ministry of 
Materials, quickly came to recognise the 
importance of the company’s intentions 
to meet this need, and the launching o!} 
a large modern factory became possible 
through their support at a time when 
capital ventures were severely restricted 
to an absolute minimum 


Experimental Kiln 

Already massive preparatory work was 
as typified by the erection of 
largest and most advanced 
experimental kiln installations, which, 
costing over £30,000, yielded invaluable 
data on the practical procurement of tem 
peratures up to 1,800° C. This removed 
a main stumbling block to advancement 
in relractory manutacture, permitting the 


under way 
one ol the 


practical realisation of a long known 
axiom that refractories should be fully 
shrunk and stabilised for their maximum 


temperature of use 

Additionally, searching 
were made throughout 
many, U.S.A., etc., to ascertain 
being made abroad 


investigations 
Western Ger 
progress 


The Neston Factory 
In recent years 
Ltd. was tormed 


Refractories 
authorised 


Morgan 
with an 
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capital of £1,000,000. To it were attached 
the appropriate associated or subsidiary 
companies of the Morgan Crucible Co. 

Ihe Douglas Firebrick Co. Ltd. and 
Coupe & Tidman Ltd., togther with a 
new company Whitrigg Fireclay Co. Ltd.. 
of West Lothian. A suitable site was 
found at Neston in Cheshire. 

Not unnaturally in building and creat- 
ing the Neston factory there was a 
tremendous wealth of experience in the 
Central Research ana Central Engineer- 
ing Departments of the Morgan Group 
Beginning from scratch, as it were, it was 
possible to institute a constant visual! 
inspection and testing of each process 
from start to finish, which is not always 
customary in refractories works. 


Fields of Application 

It is sufficient to mention the fields ol 
application of refractories in general 
terms to realise the significance of refrac 
tory technology. These are as follows: 

Ihe iron and steel industry, all public 
utilities (gas, coke, electricity, etc.), the 
oil industry, non-ferrous metal irades, 
glass, enamelling and pottery industries 

Chemical industries, cement and lime 
industries, the service departments, re 
search institutions and laboratories, etc 

Blast furnaces, regenerators, soaking 
pits, heat treatment furnaces, reverbera 
tors, crucible melting furnaces, glass tanks, 
muffle furnace, rotary, periodic, shaft and 
tunnel kilns, land and marine boilers, gas 
turbines, electric furnaces of all types. 
instruments and laboratory furnaces 

Among typical products are: 

Bricks and special shapes in a range ol 
Scottish fireclay grades, china clay, silli 


manite and other aluminous materials, 
brown and white fused alumina, silicon 
carbide and zircon. 

A range of high temperature or hot 
face insulating refractories for use at 


( 


temperatures up to 1,650 
drawing 


Glass feeder and tube 
ponents, 

Aluminous porcelain, sillimanite, mul 
lite. fused and recrystallised alumina and 
silicon carbide tubes for pyrometry, car 
bon and sulphur analysis, heat treatment, 
electrical heating by nichrome. Kanthal. 
platinum and molybdenum windings, H.f 
induction, carbon granule resistances, etc 

Hollow ware of all types, assay cruci- 
bles, one-piece muffles—plain and 
grooved, induction furnace crucibles, arc 
furnace bodies, etc 

Trays for dental work, etc 

Saggars, batts, props, dottling units and 
other kiln furniture 

All types of cements, mortars, mould 
ables, plastics and castables 

Pure oxide ware. 

Magnesite specialities 
crucibles and cupels. 

Important as all this work is the Mor 
gan low-heat storage insulating refractory 


com 


furnace bodies 





products merit special mention. The com- 
pany are making available adequate 
quantities of products comparable with 
the world’s best. Grades are offered 
suitable for use up to 1,600° C., with low 
thermal conductivity, resistance to carbon 
monoxide and above all low heat 
capacity. 

[heir use permits furnace productivity 
to .e markediy increased by permitting 
faster working whilst fuel efficiency is 
greauy .mproved. More of the heat is put 
into ine cnarge instead of being lost in or 
through the furnace walls 

Vue to the big reduction in weight, 
new furnaces can also be built with less 
steel work and lighter foundations. 
Additionally, this class of refractory 
especially lends itself to the construction 
ol simple suspended arches and walls and 
thus facilitates closer tailoring of furnace 
chamoers to the size and nature of the 
charge. 

The book concludes with an account of 
the variety of different refractory services 
availadle to industry from Morgan 
Refractories Ltd 





E. Boydeil & Co. Ltd.--E. Boydell & 
Co. Ltd., manufacturers of Muir-Hill 
equipment, announce the appointment of 
Mr. L. J. Morson as Birmingham service 


GaounoBone Feisran Oxnoes OF 
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depot superintendent. In his new capa 
city, Mr. Morson will be responsible tor 
the supervis on of field service engineers 
and the overhaul of Muir-Hill machines 
together with the supply of spare parts 
in the Birmingham area, in South Wales 
and the South-West counties including 
Devon and Cornwalt 


Change of Address... [he Headquarters 
of the National Industrial Fuel Efficiency 
Service from and including Thursday, 8th 
April, 1954, will be at 71/72 Grosvenor 
Street, London, W.1. (Telephone: Hyde 
Park 9706) 








FOR SALE 





Runner Mill 


BELASTIC 


Gardner Granite End 
excellent condition 


BAL. 4555 





owner of the above 


ment of the invention 





than £700 per annum 





Area Manager, Midlands Electricity 


A. Stephens, Secretary 


PRODUCTS, 24 Larch 


relating to Drying 
desirous of arranging 
otherwise on reasonable terms for the manufacture and commercial develop 
For particulars, 
Matthews, Haddan and Co., 31 and 32 Bedford Street, Strand, London 


YO. 658.138 “Improvements in or 
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MIDLANDS ELECTRICITY 


( NE GARDNER PORCELAIN LINED BALL MILL 3 ft. by 3 ft. com 
plete with overhead shaft transmission and supply of porcelain balls. On 
One large and one small 


Sifter All in 


Road, Balham. Te 


PATENT FOR SALE 


(Chambers I he 
by licence of 


instance to 


W.C.2 


address in the first 


OFFICIAL APPOINTMENT 


BOARD 


YERAMIST with basic knowledge of electricity required for the design and 
4 development of electrically-fired pottery kilns and similar work 
cations in ceramics and electrical engineering an advantage 
Superannuable 
stating age, experience, present salary and position to H. A. P. ¢ 
Board, 31 


Qualifi 
Salary not less 
Apply in writing within fourteen days 
iddell, Sut 


Kingsway, Stoke-on-Trent 














CERAMICS 















CEMENTED TUNGSTEN 
CARBIDE TIPPED 
TOOLS FOR THE 

POTTERY INDUSTRY 


* 


PROTOLITE LIMITED 


A su ry company of Murer Ltd., 
Rainham, Esse 


CENTRAL HOUSE, UPPER WOBURN 
PLACE, LONDON, W.C.1. Euston 8265 











BUFFALO 


BRAND 
BORAX & BORIC ACID 


GRANULATED GRANULATED 
(Decahydrate and Pentahydrate) 
DEH YDRAT ED (Anhydrous) 





SOLD BY CLIFFORD CHRISTOPHERSON & CO. LTD. 


Immediate delivery from U.K. stocks 


CLIFFORD CHRISTOPHERSON & CO. LTD. 


LONDON : 49 Park Lane, London, W.1. Tel: Grosvenor 1311 
MANCHESTER: 127 Royal Exchange, Manchester, 2. Te/: Deansgate 4789 
GLASGOW : 75 St. George’s Place, Glasgow, C.2. Tel: Central 5440 
LEEDS: 69 Cabinet Chambers, Basinghall Street, Leeds, 1. Te/: Leeds 22180 
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VICTORIA 
HEATING & VENTILATING CO. LTD. 
WATERLOO ROAD, COBRIDGE, STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 29330 | 


Design, Manufacture and Installation of Plants for: 


Dust Extraction and Collection + Air Conditioning Equipment + Waste 
Heat Utilisation + Steam and Hot Water Installations. 


Pottery drying with directed “Air Jets” represents an 

astonishing economy in fuel. We are manufacturing 

under licence a complete range of “Hancock” patent 
air jet drying units. 


Air Jet Drying Units save fuel, space and mould usage and ensure 
good air conditions in the making shops. 


OUR TECHNICAL STAFF IS AT YOUR SERVICE 




















STEATITE 





. . for all high 


frequency applications 


— 


Over a century of ex- 
perience in this highly 
specialised field. B j 


We invite your enquiries 





Y AROSE RATTR, 


Machined to special designs and fine limits 


WILLIAM SUGG & CO. LIMITED 
RANELAGH WORKS, CHAPTER ST., WESTMINSTER, S.W.1 
Telephone : ViCtoria 3211 
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CERAMICS 


AUSTRALIAN 


ZIRCON 


(99:5°/, ZrSiO,—100, 200, 325 mesh and special purified 


ceramic grade) 


FOR CERAMIC GLAZES, VITREOUS ENAMELS, 
ELECTRICAL PORCELAINS AND REFRACTORIES 





F. W. BERK & CO., LTD. 


Commonwealth House, New Oxford Street, London, W.C.! a —__—Chancery 604! 
Fountain House, Fountain Street, Manchester 2—————_______________»_Cent ral 69 96 
65, West Regent Street, Glasgow, C.2—$—$—$— —— — —_—_ __________...._..._£_. i. .£_... ..pougias 8338 











FOR:—THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND _ LITHO- 
GRAPHIC PROCESSES. 

BODY AND GLAZE STAINS. OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 





~ {JAMES DAVIES 


(BURSLEM) LTD. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 84504-5 Telegrams: Vitretin, Burslem 
€ 
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CERAMICS 


GOLD 
EDGE 
LINES 


THE “RYCKMAN” GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE_ THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A _ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 





Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 33873 


PWROAOE UKERS 


ial prnalyas told 


SHEFFIELD 4 
SPEEDY ACCURATE TEL-26581-2-3 


SERVICE 


ALL TYPES OF HEAT-MEASURING MINIATURE AND MULTI-POINT INDI- 
CATORS — INDICATING PYROMETERS 


INSTRUMENTS SUPPLIED— AND CONTROLLERS—STANDARD TYPES 
OF THERMO-COUPLE WIRES—COMPLETE 
REPAIRED AND CALIBRATED BY THERMO-COUPLES (in Refractory or Heat- 
resisting Alloy Sheaths) COMPENSATING 
SKILLED ENGINEERS— CABLE (Braided: Asbestos: Rubber Covered) 

















40 YRS.’ EXPERIENCE IN TEMPERATURE MEASUREMENT & CONTROL 
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CERAMICS 


Informative 


TECHNICAL & INDUSTRIAL 


—— Publications 


GAS TIMES_~ - Fortnightly 
FUEL ECONOMIST - Quarterly 
INDUSTRIAL GAS - . Monthly 
INDUSTRIAL FINISHING - Monthly 
GAS TIMES WHO’S WHO - - Annually 
REGISTER OF THE GAS INDUSTRY Annually 
INDUSTRIAL FINISHING YEAR BOOK Annually 


{dvertisement and Subscription Rates on application to: 


ARROW PRESS LTD., 157 HAGDEN LANE, WATFORD, HERTS 


ADVERTISERS’ INDEX 


| 
| 
| 
| 
| 


This is an Arrow Press Publication. Published Monthly 
Subscription Rate 25s. per annum. 

Published by Arrow Press Ltd. at 157 Hagden Lane, Watford, Herts. 

Telegrams: “Techpress, Watford,” Telephone: Gadebrook 2308/9 





MADE AND PRINTED IN GREAT BRITAIN FOR THE PrRoprigToRS. ARROW Press LTD.. BY 
THe Stpney Press Limitep. LONDON aND BEDFORD 











How many watts 


soup plate P 


... how much gas in a quart jug? 
how much fuel, in short, do you need 
to fire a kiln load of earthenware? 
Impossible to generalize? We agree. 
What we do know, however, is that 
in batch type furnaces the fuel will 
be considerably less if the furnace 
built from M.1.28 bricks 

ordinary refractories. For M.1.28 
requires only a fraction of the heat 
(and fuel) to bring it up to tempera 
ture. And they are excellent insula- 


tors into the barvain. 


They are, t, b face insula- 
tors which can be | up to 1540 C 
(2,800 F) made on modern contin 
uous plant under the most rigorou 
system of inspection vet de 


retractorie 


efractories 
ARE WORTH FAR MORE THAN THEY COST 


THE MORGAN 


(Ret i t le 








RAWDON 3 INCH DE-AIRING PUG 


This new RAWDON 3 inch De-airing Pug—the smallest in our range—is 
intended primarily as a high-speed production machine where small de-aired 
extruded sections are required. 

If your normal Works output deals with bigger stuff, then we have our 
6 inch, 10 inch and 17 inch machines and this one becomes ideal for your 
laboratory —self contained with motor, drive, vacuum pump and air filter 
as a single unit. 

It is a robust two stage machine with totally enclosed gear box with worm 
drive. It has feed packing rollers in both top and bottem pugs and 
adjustable mouthpiece. An important feature is the ease with which it can 
be totally dismantled for cleaning and correctly reassembled afterwards. 


Pior-ers of De-Airing Extrusion 


MOIRA, Nr. BURTON - ON - TRENT 

















